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MILK COMPOSITION IN THE UNITED KINGDOM 


REPORT OF AN INTERDEPARTMENTAL COMMITTEE 


To: The Rt. Hon. R. A. BUTLER, C.H., M.P., 
Secretary of State for the Home Department. 


The Rt. Hon. Joun S. MActay, C.M.G., M.P., 
Secretary of State for Scotland. 


The Rt. Hon. CHRISTOPHER SOAMES, C.B.E., M.P., 
Minister of Agriculture, Fisheries and Food. 


The Rt. Hon. J. ENocu Powe, M.B.E., M.P., 
Minister of Health. 


SIRS, 


We were appointed in ‘May, 1958, “to consider the composition of milk 
sold off farms in the United Kingdom from the standpoint both of human 
nutrition and of animal husbandry and to recommend any legislative or 
other changes that may be desirable ”. 


As a preliminary to our task, we found it necessary to make certain 
broad assumptions about our terms of reference. We have interpreted 
“composition” to mean chemical composition and have not concerned 
ourselves with the bacteriological content of milk in relation to public health 
or to its effect on the keeping quality of milk. Again, we have interpreted 
the phrase “milk sold off farms” to mean all milk entering the general 
supply, as opposed to that which is retained on the farm whether for 
domestic use, for farmhouse dairy products, or for stockfeed. 


Yet, even within this narrower interpretation of composition, we are 
aware that the present-day milk supply may contain traces of certain 
extraneous chemical substances. For example, there may be traces of 
antibiotics used in the treatment of udder diseases. The Health Depart- 
ments already have this problem under review, and we note that farmers 
are precluded by the terms of their sales contract from selling milk from 
cows undergoing treatment with antibiotics ; in most of Great Britain, this 
prohibition extends to cows that have been so treated during the preceding 
48 hours. Milk may also contain traces of radioactive materials, such as 
strontium 90, which have been deposited on herbage following nuclear 
explosions and have subsequently been ingested by cows and secreted in 
the milk. The extent to which this occurs is being checked regularly by 
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the Radiobiological Laboratory of the Agricultural Research Council, 
whose first two reports(') have already been published. 


Another risk suggested to us is that milk may contain hormones due to 
the accidental feeding to dairy cattle of hormone-supplemented feeding- 
stuffs intended for fattening beef animals. Such an occurrence should, 
we believe, be extremely rare, and we can see no way of avoiding it other 
than by a complete prohibition of the sale of these supplemented feeds ; 
but this would have to be decided primarily on grounds other than milk 
composition. The possibility has also been suggested that oestrogens, 
deliberately administered to dairy cows to improve the composition of their 
milk, may find their way into the milk supply. We believe, however, that 
the risk of a reduction in yield and of other undesirable side effects is so 
great that this is unlikely to become a practical problem. There is, more- 
over, no conclusive evidence that significant quantities of oestrogens pass 
into milk even if they have been deliberately administered. 


The responsible authorities are fully aware of all these risks and we 
do not feel it necessary to suggest any additional measures. Our report 
is, therefore, confined to an examination of those chemical substances 
that occur naturally in cows’ milk and to the related scientific, legal and 
economic factors. 


In answer to our invitation, the 70 organisations and persons listed in 
Appendix A submitted evidence on milk composition. Many of them were 
asked to amplify their written evidence by sending representatives to meet- 
ings of the Committee, held for this purpose in Belfast and Edinburgh, 
as well as in London. We wish to express our thanks to all concerned for 
the valuable information we have received in evidence and in particular 
to those who have supplied further material in answer to our specific 
requests. We are especially grateful to the Milk Marketing Boards and 
the National Association of Creamery Proprietors and Wholesale Dairymen. 
We should also like to express our appreciation of the arrangements made 
by the Scottish Departments of Health and of Agriculture and Fisheries 
and by the Ministry of Agriculture for Northern Ireland for facilitating 
our visits to Edinburgh and Belfast. 


As a full Committee we have met on 27 days, but in addition we found 
it helpful in dealing with the problems before us to divide into panels 
so that the more specialised studies could proceed simultaneously. The 
reports of the panels follow the main body of our report; we have con- 
sidered each of them carefully and we accept them without reservation. 
In fact, the main conclusions reached by the panels have been incorporated 
in our report, and many of our recommendations are based on their 
findings. 


Finally, we wish to acknowledge with gratitude the excellent service 
provided by our Joint Secretaries, Dr. W. T. C. Berry and Mr. C. H. 
Shillito, who have done much to facilitate our task. On Mr. Shillito 
especially we have imposed a heavy and continuing burden which he has 


(‘) * Strontium 90 in Human Diet in the United Kingdom, 1958 ”? (H.M.S.O., 1959) and 
“Strontium 90 in Milk and Agricultural Materials in the United Kingdom, 1958 to 1959 ” 
(H.M.S.O., 1960). 


2 


always cheerfully borne. His knowledge of the many issues involved in 
our wide-ranging deliberations has helped us immeasurably and the form 
of this report owes much to the lucid style of his drafts. He has been 
ably assisted by Mr. A. R. Heath. 


We have the honour to be, 

Your obedient Servants, 
J. W. Cook (Chairman). 
R. G. BASKETT. 
S. CLIFFORD. 
RUTH COHEN. 
E. L. CROSSLEY. 
D. P. CUTHBERTSON. 
D. P. DAvIEs. 
P. R. Evans. 


. ROBERTSON. 
R. WAITE. 

H. L. Wess. 
E. C. Woon. 


C. BERRY. 


W. T. 
C. H. SHILLITO. 


s Joint Secretaries. 


28th July, 1960 


The estimated cost of the preparation of this Report is £3,055 17s. 2d., of 
which £394 represents the cost of printing and publishing. 
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PART I—THE PRESENT SITUATION 


1. HISTORICAL BACKGROUND 


The introduction of legal standards 


1. Although the composition of milk has been a matter of public concern 
for a great many years, its analysis was regarded as important in the early 
years of this century much more as a means of detecting adulteration than 
as an indication of its nutritive value. The first general Act making it 
an offence to adulterate any food was passed in 1860.7) Later enactments 
provided for the compulsory appointment of public analysts to detect 
adulteration ‘but, not surprisingly, there was much controversy about the 
interpretation of their analyses in view of the wide natural variations in 
the composition of genuine milk, coupled with the meagre amount of factual 
information available and the widespread practice of adulteration. Different 
local authorities tended to work to different standards and, in 1899, the 
Board of Agriculture were empowered, after such inquiry as they thought 
necessary, “to make regulations defining what deficiency in any of the 
normal constituents of genuine milk ... shall... raise a presumption, 
until the contrary is proved, that the milk .. . is not genuine”. 


2. A Departmental Committee, appointed under the chairmanship of 
Lord Wenlock to make the necessary inquiries, were not unanimous about 
the level below which milk should be presumed not to be genuine. The 
regulations made as a result of the Wenlock Committee’s report(??)— 
prescribing presumptive minimum standards of 3 per cent. fat and 8-5 per 
cent. solids-not-fat (s.n.f.}—were, to some extent, a compromise between 
the differing views expressed. Nevertheless, the compromise stood the 
test of time because the current Sale of Milk Regulations (reproduced at 
Appendix B) are identical with those introduced in 1901. 


3. We cannot stress too strongly that these legal standards were intended 
to be no more than a means of separating those milks that might reason- 
ably be presumed to be genuine from those that might not. They were not 
meant to be a measure of the desirable quality of milk or a minimum com- 
mercial standard although, in practice, they have now come to be regarded 
as such in many quarters. We shall return to this point and its implica- 
tions later in our report. 

4. The next important development affecting milk composition was the 
appointment, in 1920, of the MacKenzie Committee on the Sale of Milk in 
Scotland. This Committee concluded(*) that “there is little doubt that 
the presumptive standard for fat, by its operation, has actually succeeded 
in improving the quality of the milk supply in many places” although 
“it was the standard of 3 per cent. and not the presumption attached to 
it, that has been responsible for the improvement in the supply ”. Although 





(1) Adulteration Act, 1860. 

(2) Report of the Committee on Milk and Cream Regulations (H.M.S.O., Cd. 491, 1901). 

(3) Report of the Inter-departmental Committee on the Sale of Milk in Scotland (H.M.S.O., 
Cmd. 1749, 1922). 
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the report recommended that the existing presumptive minima (of 3 per 
cent. fat and 8°5 per cent. s.n.f.) should become absolute standards, there 
were several reservations and one minority view and no action was taken. 


5. A further inquiry into milk composition was initiated in 1951 with 
the appointment of the Franklin Working Party. Although their terms of 
reference were directed towards the effect of producers’ prices on milk 
quality, their report(‘) touched on the question of legal standards and they 
rejected the suggestion that the presumptive standards should be converted 
to fixed minimum standards. They did not, however, rule out the possibility 
that the presumptive standards for both fat and s.nf. might be raised at 
some future date. 


6. The only example in the United Kingdom of a fixed or absolute 
standard for whole milk is that for Channel Islands and South Devon milk. 
Regulations introduced in 1956 in England and Wales (1958 in Scotland) 
require that all milk for human consumption sold under the descriptions 
“Channel Islands”, “ Jersey ’, “ Guernsey ”, or “South Devon” shall con- 
tain not less than 4 per cent. of milk fat. At present, about 7 per cent. of 
liquid sales are covered by these descriptions and so qualify for the higher 
maximum retail price permitted for this milk. 


Developments within the dairying industry 


7. But while the law on milk composition, except for Channel Islands 
and South Devon milk, has remained unchanged for almost sixty years, the 
organisation and structure of the dairying industry has not. In 1901, nearly 
all milk sold by retail came direct from individual herds, most of them 
small. Thus, the consumer received milk which, coming from a small herd, 
varied markedly in its day-to-day composition. Moreover, it was a usual 
trade practice to deliver milk to households twice daily (and in some areas,. 
before 1915, three times daily) which involved separate distribution of 
morning and evening milk. This distributive system ceased finally during 
the Second World War and almost without exception there is now a once- 
daily delivery. 


8. In the years between the wars, many of the small retail rounds were 
absorbed by the larger distributors and the practice developed of bulking 
the milk from several herds before distributing it. Rural depots were estab- 
lished to collect bulk milk supplies from farms and to despatch chilled bulk 
milk to urban areas. During the early 1930s, the creation of the four Milk 
Marketing Boards in Great Britain brought a guaranteed market for all milk 
produced at registered premises, much improved conditions of marketing, 
and vigorous efforts to increase the consumption of liquid milk. As a result, 
milk production increased and more depots were opened, particularly in 
areas where dairy farming had not been a traditional activity. Bulk trans- 
port of milk, introduced during the 1920s, increased steadily and today 
most of the milk supplied to large urban centres is hauled in bulk, some-.- 
times over considerable distances. The proportion of total liquid sales: 
distributed by producer-retailers has fallen to 5 per cent. in England and’ 
Wales, 12 per cent. in Scotland and 3 per cent. in Northern Ireland: con- 
sequently liquid milk reaching the consumer now consists, in the main, of’ 
the mixed product of a number of herds. With several herds contributing: 


(*) Report of the Working Party on Quality Milk Production (H.M.S.O., 1953). 
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to each consumer’s supply, the day-to-day variations in composition are 
comparatively small, although the broad seasonal variations continue. More- 
over, it is generally accepted that changes in milk composition due to 
deliberate adulteration have become extremely rare. 


9. Over the years, considerable attention has been devoted to improving 
the hygienic handling of milk at the farm and to increasing the milk yields 
of individual cows. Notable progress has been made in both directions, but 
it is only recently that there has been any general revival of the interest 
in milk composition so apparent in the early years of the century. Never- 
theless, from the First World War onwards, the larger buyers began to 
establish their own laboratories to check both the hygienic quality and 
the chemical composition of farm milk supplies. One large buyer introduced 
a private bonus payment scheme for hygienic quality in 1922 and for 
chemical composition (fat content only) in 1923; these schemes achieved 
considerable improvements in the quality of the milk received and aroused 
much interest at the World Dairy Congress of 1928. Some other milk buyers 
followed suit, but all these schemes came to an end during the Second World 
War. During that war, however, official testing schemes to improve keeping 
quality were introduced: these schemes covered the majority of producers 
and one effect of this was to encourage many more dairies to establish their 
own laboratories. Since the war, at least one large buyer in England has re- 
introduced a private bonus scheme, although chemical quality is still assessed 
on fat content only. 


10. At a fairly early stage, two of the three Boards in Scotland started 
to impose a financial penalty for supplies low in butterfat. Both schemes 
were abandoned early in the Second World War, but the Scottish Milk 
Marketing Board re-introduced their scheme in January, 1955, and recently 
they have substantially increased the penalties. The Milk Marketing Board 
in England and Wales introduced a somewhat similar scheme in October, 
1957, applicable to all wholesale producers, but with penalties less severe 
and operating at a lower level than in Scotland. In addition, the Joint Milk 
Quality Control Committee—a body representing both the producers and 
buyers of milk in England and Wales—brought in a scheme in 1956 designed 
to improve the s.n.f. as well as the fat content of milk by methods similar 
to those suggested in the report of the Franklin Working Party. Its scope 
has gradually been extended and about 90 per cent. of all supplies are now 
included. Financial penalties are not involved, but there is the ultimate 
sanction of cancellation of the producer’s contract with the Board. As yet, 
there has been no recourse to this drastic step, which would involve driving 
the producer concerned out of the milk business ; but the threat has served 
to stimulate interest in s.n.f. 


11. The Northern Ireland Milk Marketing Board was not established 
until 1955, but it has already announced that it intends to introduce a com- 
prehensive differential payment scheme for milk according to composition. 
The Board is already operating a deficient milk scheme, under which milk 
supplies of markedly low composition—below 2°95 per cent. fat and/or 
8-30 per cent. s.n.f—are paid for at a very much reduced rate if there is no 
improvement within fourteen days. | 


12. Full details of all the schemes at present in operation are given 
in Appendix C. 


General 


13. This, briefly, is the background to our inquiry. We have met at a 
time of growing awareness by all parts of the dairying industry of the need 
to maintain and improve the quality of the product and have noted the 
widespread interest in the value of milk as a food. In the next three sections 
we consider the nutritional requirements of the consumer in relation to milk, 
the extent to which the food value of milk has varied over the years, and 
the ways in which animal husbandry practices are known to influence milk 
composition. We then continue in Part II of our report to suggest the broad 
objective and to recommend the measures that we believe are necessary to 
its achievement. 


2. MILK AND NUTRITION 


Developments in food policy 


14. Whilst the value of milk as a food, particularly during growth, has 
been accepted since early times, recognition of its importance in public 
health and as part of food policy dates largely from the period between 
the two world wars. In 1937, the first Report of the Ministry of Health’s 
Advisory Committee on Nutrition(‘) stated “1a food which contains all the 
materials essential for growth and maintenance of life in a form ready for 
utilisation by the body is obviously of high value ... Even if it were 
possible to state the chemical composition of milk in full a very imperfect 
idea of its nutritive value would be obtained, because it would leave 
unmentioned many important physico-chemical and biological properties 
on which its high nutritive value largely depends.” 

15. The evidence on which the 1937 Committee’s views were based 
included a number of studies of the effect of milk supplements upon the 
growth (in height and weight) and health of children. In this country, the 
best known were by Corry Mann(’), by Orr(3), and by Leighton and Clarke(*) 
in which groups of children who were fed supplements of milk for a year 
gained at least 20 per cent. more in height and weight than did groups 
whose diet was not supplemented in this way. The Milk in Schools Scheme, 
introduced in 1934, enabled children to obtain, on each school day, one- 
third of a pint of milk for 4d. (or two-thirds for 1d.), or free if their parents 
were poor. The effects of this scheme were tested in 1935/6 on 8,000 
children in England and Scotland, in an investigation under the aegis of 
the Milk Nutrition Committee (1939)¢). A total of 4,000 received two- 
thirds of a pint of milk daily, 2,000 received one-third of a pint, and 2,000 
“controls” received biscuits. The gains in height and weight were less 
than in the earlier studies, possibly because the children’s diets were more 
neatly adequate; nevertheless, weight gains in the groups fed one-third 
of a pint of milk were about 6 per cent. greater than in control groups. 
Where two-thirds of a pint was fed, the increased weight gain was about 
12 per cent. Gains in height, compared with controls, were less marked, 
being 1 to 2 per cent. and 3 to 5 per cent. respectively, greater than in the 
biscuit-fed group. 

(’) H.MS.O., 1937, p. 35. 

(7) Med. Res. Counc. Spec. Rep. No. 105 (H.M.S.O., 1926). 

(3) Lancet (1928) i, 202. 

(*) Lancet (1929) i, 40. 

(°) Milk and Nutrition, Pt. IV (National Institute for Research in Dairying, Reading, 1939). 
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16. During the Second World War, preference was given to dairy farm- 
ing over other livestock enterprises because the dairy herd was a most 
efficient means of converting the feedingstuffs then available into animal 
protein needed for human consumption. Provision of adequate supplies 
of milk, at prices the public could afford, became one of the corner-stones of 
war-time food policy. 

17. The effects of war-time food policy have been the subject of a 
Milroy lecture(‘). In ian environment which in every other respect was 
worse or at best unchanged, maternal mortality, and stillbirth and neonatal 
death rates fell, and so did death rates from tuberculosis. Growth rates of 
school children also increased, but less importance is now attached to this 
than in former days, for growth rates are now held to have been increasing 
for perhaps the past seventy years; nor, in any case, is medical opinion so 
confident as it was that rapid growth is necessarily desirable. However, 
there is no doubt that great advances in health resulted from the food policy 
administered during the war and immediate post-war years. 


Recent dietary changes 


18. The most striking change that has subsequently occurred in the 
national diet is a marked increase in consumption of sugar and fats—food- 
stuffs which provide calories and (with the exception of vitamins A and D 
in certain fats) not a great deal else. The effect of this increase has not 
been fully offset, nutritionally, by increased consumption of protective 
foods. The role of milk in the diet is therefore no less important than it 
was during and immediately after the war, and the School Milk Scheme, 
together with the provision of cheap (or free) milk under the Welfare Foods 
Scheme, are still part of food policy. In fact, school milk is now free to 
all school children. 

19. Because of advances in treatment or prevention of disease, several 
of the vital statistics which were once valued indices of tthe nutritional 
state of the people can no longer be used. However, some reliance can 
still be placed on stillbirth rates and neonatal death rates and these, over 
the post-war period, have shown slight reductions (which could, in part at 
least, be explained by improved obstetrical and other procedures). There 
have also been appreciable increases in the growth rates of children. On 
the other hand, there has been a marked increase in the number of deaths 
reported due to coronary artery disease, which has been attributed by some 
to consumption of too much fat, or of fat of the wrong sort. Our Medical 
Panel examined this question very fully, and heard much expert evidence 
on ithe question of whether the kinds of fat present in cows’ milk may, 
more than others, lead to changes which are thought to predispose to 
atheroma and thrombosis. We accept their view that the evidence, though 
suggestive, is not conclusive, and that a great deal of research is urgently 
needed to clarify the relationship between atheroma and/or coronary 
thrombosis and lipids of different kinds. 

20. With the possible exception of this last finding, there is no indication 
from the commonly accepted indices of nutritional state that the alteration 
in the nutritive value of the diet, indicated in paragraph 18 above, has 
adversely affected health. Either, therefore, any adverse effect has been 


(1) Magee, H. E., Brit. med. J., (1946) 1, 475. 
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hidden by other factors, or more probably there was during the war a margin 
of consumption over requirements in respect of certain nutrients. 


21. However, the reports of the National Food Survey, which are made 
from year to year on a comparable basis, indicate that consumption of 
sugar and fats continues to increase and that, until about 1956/7, there was 
a gradual decline in intakes of protein and calcium. This decline now 
appears to be stopping: if it were prolonged, health would eventually suffer. 
The science of nutrition has not reached the stage at which the critical 
level can be indicated with precision; some groups of the population 
such as families containing several children, are reported to have average 
intakes of certain nutrients which are below those recommended by the 
British Medical Association’s Committee on Nutrition in 1950, but these 
allowances probably include a margin over actual requirements. Never- 
theless, were recent dietary trends to continue, the groups in which relatively 
low intakes, particularly of protein and calcium, are reported are probably 
those in which malnutrition would first arise, particularly amongst the 
children. Milk makes an important contribution to the amounts consumed 
of these and other nutrients both by the nation as a whole, and also by 
groups in which intakes compare least favourably with recommended 
allowances (see Table I of Panel Report 1, page 39). 


Conclusions 


22. A close examination of all this evidence leads us to the conclusion 
that, from the standpoint of nutrition in Britain, the contribution of 
protein, calcium and other nutrients provided by the s.nf. fraction of 
milk should certainly be maintained as an insurance against the con- 
tinuation of recent adverse dietary trends: indeed, there are indications 
that intakes of protein and calcium in one form or another by some 
members of the population should be increased. Unless there is an 
increase in the intake of these two nutrients, through consumption of 
larger quantities either of milk or dairy products or of other suitable 
foods—and there can be no certainty of this—then the presumption is 
that there should be an equivalent increase in the s.n.f. content of milk. 
We have borne in mind that a countrywide increase in milk composition 
can, in practice, only be brought about very gradually. It would be too 
late to achieve such changes should there, at any time in the future, 
be a period of economic hardship for the population groups about which 
we are most concerned. 


23. These considerations do not apply to the fatty fraction of milk. 
Though vitamins A and D are contained in this fraction, there are more 
than adequate amounts of the former in the diet as a whole, and the 
- provision of the latter to those sections of the population that most need 
it is achieved by means other than liquid milk. Therefore, changes in 
the amount of fat present in milk would not raise problems in relation to 
these vitamins. We have already stressed the need for further research 
into the relationship between milk fat and arterial degeneration. In the 
meantime, no reduction seems to be called for in the fat content of milk : 
indeed it may never be. Were it necessary to reduce the total amount of 
milk fat consumed, butter would be the obvious foodstuff to be considered 
first. The fat of milk has a definite indirect nutritional importance, 
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because people prefer to drink whole milk rather than skim milk, great 
though the nutritional value of the latter may be. We are aware of 
the increased consumption of fat-reduced and separated or skim milk in 
some parts of the world, but do not discern any similar movement in this 
country. The maintenance of milk fat at about its present level does, 
therefore, serve to ensure that milk, as well as being nutritious, remains 
an esteemed article of diet. 


3. NATIONAL TRENDS IN MILK COMPOSITION 


24. It is appropriate at this point to trace the variations in the average 
composition of milk over the years—so far as evidence is available—and 
to consider the probable reasons for them. We shall then attempt to assess 
what the future trend might be if the factors influencing milk composition 
remain unchanged. 


25. Almost all our witnesses have referred to variations in composition 
over the last thirty years and many have expressed the opinion that there 
has been some deterioration in England and Wales during that time. It is, 
however, most difficult to compare recent data with those available for the 
earlier years of the century, and in their report (Panel Report 2), the 
Animal Husbandry Panel have stated in detail the available information 
and its limitations. 


Variations in composition to 1951 


26. The Franklin Working Party reviewed trends in milk composition up 
to 1951 and, in general, our conclusions agree with theirs. 


27. We find that, in England and Wales during the first half of this 
century, the fat content of milk appears to have declined by about 0-1 per 
cent. from 3-7 per cent. to 3-6 per cent. In the same period, the s.nf. 
content first rose by about 0-1 per cent—from 8-8 per cent. to 8-9 per cent. 
—and then fell, mainly between 1933 and 1950, by about 0:2 per cent. 
There is rather less information available for Scotland, but we feel justified 
in concluding that, after a rise in the first quarter of the century, the fat 
content has been maintained at 3-7 per cent. to 3°8 per cent. and that, 
during the last forty years, the s.nf. content has remained fairly steady 
between 8-7 per cent. and 8°8 per cent., with probably a smaller range 
around the average than for English milks because of the almost single 
breed structure of the Scottish dairy herd. From Northern Ireland, 
insufficient data are available to warrant any firm expression of opinion 
on compositional trends. 


28. The reasons for the decline in England and Wales are not known 
with certainty—in part it may be more apparent than real due to changes 
in analytical methods over the years—but these factors appear to have 
contributed : — 

(a) the agricultural depression in the late 1920s and early 1930s, 
during which underfeeding was probably common ; 

(b) the creation of a guaranteed market for all milk when the Milk 
Marketing Board was formed, as a result of which milk that would 
not previously have found such a market was included in the 
liquid supply ; 
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(c) the increasing proportion of cattle of Friesian type in the national 
dairy herd ; 

(d) acute feeding difficulties during the Second World War and 
enforced changes in feeding practices ; 


(e) segregation of Channel Islands milk from the general supply. 


The trend from 1951 to 1959 


29. There is rather more information available about milk composition 
in recent years and we can say with some certainty that, except during 
1959, the average annual levels of fat and snf. have been reasonably 
well maintained throughout the 1950s in the United Kingdom; indeed, 
there may well have been a rise in fat content during these years. 


There is, however, some evidence that these annual averages conceal 
considerable seasonal and local variations. The point is illustrated by the 
Milk Marketing Board’s evidence reproduced as Table X of Panel Report 2 
(page 69). We have also been told that the proportion of samples showing 
less than 8-5 per cent. s.n.f. has risen steadily in some parts of the country. 
This trend, which has been of major concern to us throughout our inquiry, 
has been observed by the public analysts for Cardiff and Lancashire and 
may well apply elsewhere. In Cardiff, for example, the proportion of genuine 
samples tested by the public analyst which fell below 8-5 per cent. s.n.f. more 
than doubled between 1953 and 1958. 


30. Conditions during 1959 were, we believe, quite abnormal. Excessive 
rainfall during the summer and autumn of 1958 adversely affected the 
quality of the winter keep and the s.nf. content of milk was unusually 
low during the early months of 1959. There were signs of a recovery 
during the late spring, but we have been told that an early and prolonged 
summer drought took a further toll and the annual average composition of 
milk supplies at a number of creameries in England and Wales during 1959 was 
between 0-03 per cent. and 0°12 per cent. lower in fat than in 1958, while 
varying between 0-01 per cent. up and 0-11 per cent. down in s.nf. In this 
particular year, the effect of feeding on composition, which we shall discuss 
in Section 4, was more than usually influential. 


Future possibilities 


31. Our review of trends in milk composition would not be complete 
without a glance into the future. For this purpose only, we have assumed 
that the legal and marketing arrangements affecting composition remain 
unchanged. 


32. Panel Report 2 deals at some length with the effect on milk com- 
position of changes in the breed structure of the national dairy herd. 
The Friesian type of cow probably accounts for about 42 per cent. of the 
cow population in England and Wales, and is at present increasing in 
number, mainly at the expense of the Shorthorn. If in ten years time it 
accounted for 75 per cent. of the total, this alone would be likely to produce 
a fall of 0:03 to 0-04 per cent. s.n.f., assuming that the average composition 
of milk yielded by the different breeds remained unchanged. In addition, 
there will continue to be variations seasonally and from year to year, due 
to climatic and other conditions, and they may become more marked. 
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33. In England and Wales, therefore, if present arrangements continue 
there will probably be a small, long-term reduction in s.n.f. due to changes 
in the breed structure, with rather more pronounced annual and seasonal 
variations. In Scotland and Northern Ireland, where the switch to Friesian- 
type cattle is less marked, the present s.n.f. levels are more likely to be 
maintained. In the United Kingdom as a whole, there appears to be little 
danger of any significant decline in the average fat content of milk, though 
there may be minor seasonal difficulties. 


4. MILK COMPOSITION AND THE INDIVIDUAL HERD 


34. Before assessing the desirable levels of milk composition and the 
ways of achieving them, we must first examine the animal husbandry 
factors known to affect milk composition and must consider how far they 
are within the control of the farmer. Jn Panel Report 2, we deal with 
these matters under the headings of breeding, feeding and other management 
factors. 

35. There are, however, two sources of variation which are only to a 
limited extent within the farmer’s control. First, there are distinct seasonal 
variations in composition, the causes of which are not fully understood. 
Generally speaking, the fat content of milk is highest in October or November 
when it is 0:2 to 0:3 per cent. above the lactation average; it then declines 
fairly steadily until May or June to about 0-2 per cent. below the average, 
after which it gradually increases to the autumn peak. Seasonal trends in 
sm.f. are more complex but narrower in range. As with fat, the s.nf. 
content of milk is high in the autumn, but only by about 0:1 per cent. 
above the lactation average. It declines steadily during the winter months 
to a minimum in March or April of about 0-1 per cent. below the average. 
There is then a marked rise when the cows go to spring grass, so that in 
May and June the snf. content is about 0-2 per cent. above the average. 
This is the time when the fat content is lowest. Following this peak, there 
is a decline in s.nf. content during the summer followed by a recovery 
in September and October. Whatever the standard of management, the 
majority of herd milks are likely to follow this general pattern, although 
climatic and other factors may at times accentuate or mask it. 

36. The composition of the milk of the individual cow also depends to 
some extent on the length of time she has been in milk. Both fat and 
s.n.f, are at their minima about two months after calving, the former 
being about 0:2 per cent. and the latter 0:1 per cent. below the lactation 
average. If the cow is pregnant, though not otherwise, both constituents 
then increase, slowly at first, till the end of the lactation. This trend 
during the lactation need not be a cause of worry to the farmer, except 
in those herds where many of the cows calve in mid-winter with the result 
that the seasonal and lactational troughs coincide, or those where low 
fertility prolongs the calving interval. 


Breeding 

37. Milk composition is partly under genetic control: there are consistent 
differences between breeds in both the fat and s.n.f. contents of their milk. 
Within the breed, animals differ in the fat and s.n.f. characteristics that 
they transmit to their progeny. Cows of high performance tend to produce 
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daughters giving above-average results ; similarly there are bulls that transmit 
to their daughters fat and s.n.f. characteristics that are above average. 


38. The narrow range of s.n.f. contents would be the main limitation to 
a programme designed to improve s.n.f. by breeding within the breed. We 
calculate that if all efforts were concentrated on s.n.f.,the improvement would 
be about 0-02 per cent. s.nf. per annum. It would not, however, be 
practicable completely to ignore other characteristics—particularly milk 
yield which tends to conflict slightly with s.n.f. content. But we believe 
that, given sufficient performance data, it would be possible to find animals 
within any breed whose progeny would be above average for both 
yield and s.nf. In this way, small but progressive gains in s.n.f. content 
could be achieved. More rapid results would be possible by cross- 
breeding with bulls of a breed with a higher average composition. 


39. At the present time, information about the performance of indi- 
vidual animals is limited virtually to milk yield and fat content. Some 
of our witnesses have suggested that this is sufficient: they refer to the 
positive correlation between the fat and s.nf. contents of milk and infer 
that if attention is given to the fat, the s.n-f. will look after itself. We find 
that, when large numbers of animals are considered, this is undoubtedly 
true—an increase of 0-1 per cent. in fat content should produce an increase 
of 0-03 per cent. in s.n.f—but the correlation is not strong and it is not 
uncommon for a cow or bull to be above the breed average for one 
constituent and below average for the other. 


40. A programme of genetic improvement in s.n.f. would involve the 
collection and use of s.n.f. performance data on a national scale and its 
ramifications would extend to the artificial insemination service, milk 
recording and the statutory licensing of bulls. We deal with these matters 
at some length in Panel Report 2 and state our recommendations for the 
future in Section 8. 


Feeding 


41. It is well established that the feeding of the cow can influence 
the fat and protein fractions of the milk and there is strong evidence that 
underfeeding can cause a low s.n.f. content, due to a fall in the protein 
fraction of the milk. An improvement in feeding can bring a recovery, 
but those with experience of advisory work amongst farmers have found 
that the effect of underfeeding seems to become more difficult to reverse 
the longer it has been allowed to continue. 


42. On many farms, underfeeding may readily arise from a general 
shortage of feed, from over-estimation of the value of bulky feeds or 
from a policy of saving concentrates. All of these may reduce the supply 
of food energy, and, as a result, lower the s.n.f. content of the milk. Above 
a certain minimum level, the supply of protein has much less effect on 
milk composition. It is difficult for the farmer to assess the nutrient value 
of home-grown foodstuffs, especially grass whether grazed or consumed as 
hay or silage. There is a very great difference between the nutrient value 
of good and poor quality hay or silage and, where there is a preponderance 
of these foods in the ration, there will be the risk of some depression of 
s.n.f. content unless they are of high quality. This risk is bound to have 
increased in recent years because of the greater dependence than formerly 
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on grazing and silage. We do not deprecate this development in feeding 
practice in view of its important economic advantages, but stress the need 
for good grassland management and care in hay and silage making. 


43. It has been suggested to us by some witnesses that to attempt to 
encourage a general improvement in milk composition by better feeding 
would be costly and wasteful. We agree that it would be undesirable to 
feed for improved composition regardless of expense, but consider that in 
many cases an improvement could be obtained at little or no extra cost. 
Better feeding usually brings an increase in yields and thus a higher 
income for the farmer. There is evidence that, where the potential exists, 
an improvement of 0-1 per cent. in s.n.f. content costs, on average, Id. per 
gallon after the return from increased yields has been taken into account. 


Other management factors 


44. It is known that the milk of older cows is generally poorer in 
composition than that of heifers. There is a steady decline up to about 
the fifth lactation or even later: thereafter the composition changes little. 
The milk of cows beyond the fourth lactation is on average below that 
of heifers by about 0:2 per cent. in fat content and about 0-3 per cent. in 
s.n.f. 

45. Certain animal diseases, particularly mastitis, are also known to 
depress the milk composition of affected cows. In Panel Report 2, the 
conclusion is drawn that, while this disease may have little effect on the 
composition of the national milk supply, it could be of considerable 
significance in individual herds. 


General 


46. There can be little doubt that the high proportion of herds giving 
milk below 8-5 per cent. s.n.f. at certain times of the year is a matter of 
great concern to all sides of the dairying industry. In many herds, the 
cause is not difficult to diagnose and correct when, for example, it is the 
result of prolonged underfeeding or of too high a proportion of old cows 
in the herd. The detection and control of mastitis can, however, be a 
very considerable problem. Several witnesses have stressed the proportion 
of problem herds in which the remedies proposed appear to produce no 
improvement: they have suggested that it would be unfair to penalise a 
producer for a fault for which there is no obvious remedy. While there 
is still much to be learned about the causes of low s.n-f. and their correction, 
we are by no means as despondent as some of our witnesses about the 
availability of satisfactory advice in a high proportion of herds. The 
earlier a problem herd can be detected and remedial action taken, the 
more likely will be the subsequent improvement. It is, therefore, important 
that there should be no delay in notifying the farmer if his herd milk is 
low in s.n. and in the farmer seeking expert advice. 
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PART II—PROPOSALS FOR THE FUTURE 
5. THE BROAD OBJECTIVE 


47. In attempting to suggest desirable levels of milk composition for 
the years ahead, it is necessary to take account not only of the nutritional 
requirements of the consumer but also of probable economic developments 
in the dairying industry of the United Kingdom and of any significant 
trends abroad which may impinge upon it. These long-term considerations 
are important: milk is a biological fluid and there are limits to the extent 
to which its compositional quality can be made to respond to sudden 
changes in policy or shifts in emphasis. 


Economic development of United Kingdom dairying industry 


48. Several of our witnesses have referred to the predominant influence 
in British dairying of the liquid milk market and to the fact that milk sold 
for liquid consumption realises a much higher price than milk sold for 
manufacture into dairy products. Important new technological develop- 
ments are in progress of which the ultimate impact is unpredictable, but 
they raise the possibility of competition of supplies from abroad in the 
home liquid market. Nevertheless, we have no evidence to suggest that 
the situation is likely to alter substantially in the immediate future: the 
dairying industry’s efforts to increase sales in the liquid milk market are 
meeting with success and we feel justified in assuming that, taking the 
United Kingdom as a whole, the interests of the liquid market will remain 
paramount for some time. 

49. Nevertheless, the proportion iof milk produced in England and Wales 
that has been manufactured into dairy products has not fallen below 18 
per cent. in any of the last five years—in 1957 it was as high as 28 per 
cent. In Scotland during the same period the proportion manufactured 
has been rather higher, ranging from 35 per cent. in 1955 to 42 per cent. 
in 1957; while in Northern Ireland it was higher still, ranging from 62 per 
cent. in 1955 to 67 per cent. in 1957. These figures represent substantial 
quantities of milk, involving considerable expenditure on manufacturing 
plant and ancillary services and they create a powerful influence in favour 
of retaining an output rather higher than that required for the liquid 
market. They also represent a body of opinion in favour of an increased 
fat and s.n.f. content in milk. 


Practices abroad 

50. In almost all the other important dairying countries of the world, 
manufacturing interests predominate. Farmers in those countries cannot 
afford to ignore milk composition: many of them have long experience 
of payments weighted to take account of the fat content of each consign- 
ment of milk they deliver. More recently, farmers in parts of the Nether- 
lands have elected to be paid on the protein content of their milk supplies 
as well as on the fat content, and there are indications that protein or 
s.n.f. payments may soon spread to other areas of North West Europe. 
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51. While the liquid milk market—at least in Great Britain—remains 
dominant, we do not necessarily wish to adopt the same methods as other 
countries to attain higher compositional levels. But we disagree with the 
policy of those whose attitude is to ignore developments abroad and to 
concentrate on increasing milk yields with little regard for composition. 


Consumer preferences 

52. Throughout our inquiry, the interests of the milk consumer have 
been uppermost in our minds. We have heard several expressions of 
opinion about the likes and dislikes of the average consumer, the com- 
monest being that he is reasonably content with the milk he is now 
receiving. But he cannot tell from the appearance of the milk he buys 
what its s.n.f. content may be, and can form only a vague and often 
inaccurate idea of its fat content. Moreover, we suspect that a great many 
consumers have no clear knowledge of the differences between the various 
grades of milk on sale and we agree with the National Council of Women 
of Great Britain that more should be done to educate the public in this 
respect. 


53. One point that does emerge clearly is that the cream line in bottled 
milk has a greater significance in Britain than in most other parts of the 
world. Whether this preference will persist we cannot judge, but it seems 
significant that the sales of Channel Islands milk as a separate grade have 
more than doubled since 1950/1 and currently represent about 7 per cent. 
of total liquid sales in England and Wales. Moreover, we were told by 
Quality Milk Producers Ltd. that those who purchase Channel Islands 
milk are not confined to the higher income groups and that there is a 
potential demand for it in many parts of the country. At the same time, 
it should not be overlooked that in the United States, where only a short 
time ago cream line was also significant, popular taste has changed and 
there is now a substantial demand for homogenised milk. 


54. At the other extreme, the possibility of a demand developing for 
a low-fat milk is more uncertain. The consumption of such milk in the 
United States and Canada has not gone unnoticed in the British press and 
there may well be a potential market for it in this country. So far, we 
understand that no demand has become apparent. The dairying industry 
will, no doubt, remain alert to demands for these various special grades 
of milk and Ministers will be ready to use their powers to permit such 
sales, subject to clear labelling and to suitable safeguards of compositional 
quality. 


Standardisation 

55. A more difficult question is to decide whether ordinary milk should 
continue to be sold as it comes from the cow, or whether it should be 
standardised. The practice of modifying the fat content of milk, either by 
the addition or extraction of milk fat or the addition of skim milk, is 
followed in many parts of the world, the required levels of fat varying 
from 2°5 per cent. to over 4 per cent. The reasons for adopting standardisa- 
tion have varied considerably. In some European countries, during the 
war and subsequently, the fat content of milk sold in the liquid market 
was reduced either to prevent price increases or to provide extra butter. 
More recently it was raised to help dispose of a surplus of butterfat. In 
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some parts of America, on the other hand, various standardised grades 
were introduced for the quite different purpose of attracting customers. 


56. None of these considerations seems to apply at present to the United 
Kingdom, except insofar as it may become necessary to meet a demand for 
a low-fat milk. It will be apparent from the views expressed earlier in 
our report that, from the standpoint of human nutrition, we see no advan- 
tage in artificially raising the fat content of milk ; nor, on the other hand, 
is there sufficient evidence to justify lowering it. From the economic view- 
point, there would appear to be no price advantage to the consumer in 
standardising milk at a lower level of fat content. The Milk Marketing 
Board have estimated that, if the fat content of milk sold for liquid con- 
sumption in England and Wales were reduced by 0°5 per cent. and more 
home-produced butter were made, the retail price of milk could not be 
lowered by even 4d. a pint without markedly reducing the Board’s total 
income. 


57. Finally, there is the point made by some of our witnesses that many 
consumers would not, at least at the outset, take kindly to any “‘ tampering ”’ 
with the composition of milk. There seems little doubt that the concept 
of milk as a natural product straight from the cow is widely held, in spite 
of the vast changes that have taken place in milk processing and in the 
organisation of the dairying industry. For these various reasons we conclude 
that it would be injudicious, at present, to propose standardisation in the 
United Kingdom. 


58. Milk will, no doubt, continue to ‘be heat-treated for hygienic and 
other reasons but, as regards composition, we recommend that milk should 
continue to be sold as it comes from the cow except for separated and 
other special grades of milk. If their sale is permitted by law, these special 
grades should be clearly labelled and controlled. 


59. The criterion that milk should be sold as it comes from the cow 
does not, however, provide a sufficient safeguard to the consumer. Milk 
varies in composition seasonally. More seriously, it may vary to an extent 
which far outweighs the normal seasonal fluctuations because of breed 
differences and the various effects of herd management that were discussed 
in Section 4. To be content with requiring milk to be genuine is, therefore, 
to risk the possibility of a serious decline in milk composition. 

60. We have already stated the importance of milk s.n.f. in the human 
diet and have noted the choice between consuming a greater quantity 
of milk and improving the s.nf. content. We entirely support the efforts 
that are being made to encourage the consumption of more milk but 
realise that, over the longer term, there is no certainty that consumption 
will be maintained, even at present levels. We therefore recommend that 
the efforts of the dairying industry in the years ahead should be directed 
towards maintaining and improving the s.n.f. content of the liquid milk 
supply. 

61. In making this recommendation we do not overlook the possibility 
that it will occasion real difficulty for some herd owners. For this reason 
we do not favour a sudden, drastic change of policy resulting in extensive 
culling of otherwise useful animals; nor would we wish to encourage 
measures such as the uneconomic feeding of cattle, which would lead 
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ultimately to an increase in the retail price of milk. But, as we have already 
indicated, we believe that much could be done to improve the s.n.f. content 
of many herd milks ‘by closer attention to management and particularly 
to feeding, without causing any marked rise in production costs. We think 
it reasonable to hope, therefore, that the consumption of milk would not 
suffer the discouragement of a further rise in price, though we note that 
sales of liquid milk have been rising steadily for over two years despite 
fluctuations in the retail price. 


Choice of legal or marketing standards 

62. Our recommendations above may be brought into effect either by 
legal means or by suitable marketing arrangements. Both have been 
advocated in varying degree by our witnesses, with the local authorities’ 
associations on the one hand favouring a firmer backing of the law, and 
sections of the dairying industry on the other believing that their own 
marketing standards could meet most reasonable demands. Our own view 
is that the two methods of control are complementary and that both must 
be used if we are to secure optimum conditions for the United Kingdom 
market. 

63. We have not heard any criticism of the provisions in the present 
law prohibiting the addition of water or skim milk to whole milk intended 
for liquid consumption. These, together with the abstraction of fat to 
which we shall refer later, are deliberate acts which must be illegal if 
ordinary milk is to reach the purchaser with the same chemical composition 
as it had when it left the cow. The real divergence of opinion among 
our witnesses is over the question whether milk which is genuine but of 
poor composition should be prevented from reaching the market, and if so, 
whether legal or marketing standards should be used to exclude it. 

64. Legal standards for milk, it is argued, are inflexible and unjust to 
the producer: they depend for their effectiveness on official sampling which 
cannot cover all ex-fanm supplies regularly and they make no allowance for 
falls in composition due to adverse weather or other natural causes beyond 
the producer’s immediate control. Yet in this inflexibility lies their strength : 
they provide the surest means of protecting the individual consumer against 
the changing pressures of the market. 

65. Marketing arrangements have three main advantages over legal 
standards: they are sufficiently flexible to be kept abreast of changes in 
supply and demand, they can be applied simultaneously to virtually all 
wholesale supplies from farms, and they enable a decline in milk composition 
to be countered by financial penalties rather than by the threat of criminal 
proceedings. But their flexibility is a mixed blessing and some of our 
witnesses have expressed concern lest the Marketing Boards, with their 
producers’ interest predominating, should be unable to resist pressures which 
might force them to sacrifice the needs of the consumer to the convenience 
of the producer. 

66. Our own view is that marketing devices are invaluable in maintaining 
and improving the composition of the national milk supply as a whole, but 
that to rely on them entirely, or to leave them completely within the control 
of the Boards and the distributors, would leave the protection of the individual 
consumer too much to chance. 
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Constituents of milk 

67. Before considering legal and marketing standards in greater detail, 
we must determine to which fraction or fractions of milk the standards 
should apply. We doubt whether it is absolutely essential for the same 
constituents to be used for all purposes, but to do so would have the 
considerable advantage of avoiding unnecessary confusion. 

68. The simplest device, advocated by the British Friesian Cattle Society, 
would be to take the total-solids content. This has the advantage of 
measuring all that is of value in milk, but unfortunately it is not selective : 
it would not enable encouragement to be given to any particular constituent 
of milk at the expense of the others and would permit deficiencies in s.n.f. 
to be masked by higher fat contents which, in practice, are easier to achieve. 

69. The majority of witnesses have proposed that the s.n.f. content should 
continue to be used, but the British Paediatric Association have suggested 
that the protein content would be preferable, “if for no other reason than 
the educative value”. We have been impressed by reports of the protein 
testing scheme recently introduced in the Netherlands, in respect both of 
its scale and economy and of the accuracy of the testing methods employed. 
We believe, however, that with a predominant market in liquid milk, it is 
preferable to measure the whole s.n.f. fraction: it bears a close correlation 
with the protein content yet does not ignore other valuable nutrients, and 
it helps to draw attention to a fall in lactose which may well be due to 
mastitis. 

70. Most of our witnesses have also proposed the retention of a fat 
standard and, because fat is still of value commercially, we agree that it 
should continue to be taken into account. To do so would add little to 
the cost of testing milk, since the rapid methods used for determining s.n_f. 
involve deducting the fat from the total-solids value. 


71. We recommend that for both legal and marketing purposes, the fat 
and s.n.f. contents should continue to be the criteria used. 


6. LEGAL STANDARDS 
The present standards 


72. AS was mentioned earlier in our report, the legal presumptive 
minimum standards in use today were introduced nearly sixty years ago 
to curb malpractices, such as the addition of water or abstraction of fat, 
which at the time were fairly widespread. The standards for England 
and Wales, to which those for Scotland and Northern Ireland are similar, 
are contained in the Sale of Milk Regulations, 1939, made under the Food 
and Drugs Act, 1938, and continued in force under the present (1955) Act 
(see Appendix B). They state that where a sample of milk is found to 
contain less than 8-5 per cent. s.nf. or less than 3 per cent. milk-fat, “ it 
shall be presumed . . . until the contrary is proved, that the milk 
is not genuine” by reason of the abstraction of fat, or the addition of 
water. The onus is thus on the seller to prove himself innocent of the 
charge. 

73. Section 2 of the Food and Drugs Act, 1955, makes it an offence 
‘to sell to the prejudice of the purchaser an article of food not of the 
nature, substance or quality demanded. The addition of water, or separated 
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or dried or condensed milk, to milk intended for human consumption is 
made a specific offence by Section 32 of the Act, but there is no corre- 
sponding enactment which specifically prohibits the abstraction of fat from 
milk intended for liquid consumption. For this reason, when legal pro- 
ceedings are taken in respect of a sample of milk containing less than 
3 per cent. fat, the charge is under Section 2 of the Act (ie. selling milk 
not of the quality demanded). 


The presumptive standard for s.n.f. 


74. It is not an offence to sell milk with a s.n.f. content lower than the 
presumptive minimum standard, provided the seller can prove that the 
milk is in the state in which it came from the cow. In practice this is 
difficult since much of the milk sampled is the bulked product of several 
herds and cannot easily be traced back to its source. But when deficiencies 
in s.n.f. are found by the public analyst, they are followed nowadays by a 
Hortvet test of the freezing-point of the milk (see Panel Report 3) to 
determine whether or not water has been added. If the test shows that 
water has been added, a prosecution may follow under Section 32 ; if it has 
not, the only useful action that can be taken is to tell the farmer, if he 
can be traced, that he should seek advice to improve the quality of his 
milk. Since it is not an offence to ignore such advice, there is no legal 
incentive for him to take any action. In such circumstances, the consumer 
receives milk containing less than 8-5 per cent. s.n.f. and may well continue 
to do so, despite the presumptive standard. 


75. We think it useful to consider what would happen if the pre- 
sumptive minimum standard for s.n.f. were abolished. We understand that 
the general practice of the public analyst today is to carry out the Hortvet 
test on all samples of milk containing less than 8-5 per cent. s.nf., and on 
samples containing 8°5 per cent. s.n.f. or more if he has reason to suspect 
that they contain added water. He would, no doubt, follow the same 
practice even if the figure of 85 per cent. ceased to be a presumptive legal 
standard. The abolition of the presumptive legal standard for s.n.f. would, 
therefore, make no difference in practice to the degree of protection afforded 
to the consumer against receiving milk which either contains added water 
or is genuine but contains less than 8-5 per cent. s.nf.: in the first case, 
detection and its consequences would occur to exactly the same extent as 
now, while, in the second case, the consumer would be in the same position 
as he is today. 

76. The conclusion we reach is that there is no logical reason for retain- 
ing a legal presumptive minimum standard for s.n.f. to protect the buyer 
of milk. We recognise, however, that over the years the standard has 
achieved a certain significance as a desirable basis for marketing, and we 
would not wish to see the presumptive legal standard withdrawn before 
Suitable marketing arrangements were provided. 


A fixed minimum standard for s.n.f. 


77. From the consumer’s point of view, there can be no doubt that 
the best safeguard would be a fixed minimum standard for s.n.f. below 
which it would be illegal to offer milk for sale. We cannot, however, 
ignore the fact that, in some parts of the country, over 30 per cent. of 
farm supplies are liable to be below 8:5 per cent. s.n.f. at certain times of 
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the year. If the minimum standard were fixed at 8°5 per cent., the conse- 
quent exclusion of this quantity of milk from the liquid market would 
result in serious local shortages, and we cannot believe that the consumer 
would prefer to go without milk rather than receive a slightly poorer 
product. 


78. Another possibility would be to fix the standard at a level lower 
than 8-5 per cent. so as to ensure that sufficient milk could be accepted to 
keep the liquid market supplied and that only the worst consignments were 
rejected. Such a course would, we believe, have little to commend it: the 
level would have to be set at 8-2 per cent. or 8-3 per cent. and some farmers 
might tend to regard it as an encouragement to lower their sights. 


79. In spite of its attraction as a safeguard for the individual consumer, 
we cannot, therefore, recommend the introduction of a fixed standard for 
sn.f. at the present time. But we hope that the changes in marketing 
arrangements we shall advocate will result in a general improvement in 
the national milk supply and that, within ten years, it will become prac- 
ticable to introduce a fixed minimum s.n.f. standard of at least 8-5 per 
cent. This standard should, we believe, be applied at the point of sale to 
the consumer, leaving arrangements ‘between the producer and the buyer 
to be governed by the conditions of the Board’s contract. This might 
appear to inflict some hardship on the retailer who sells farm-bottled or 
other pre-packed milk; in fact, however, he could avail himself of the 
“warranty defence” such as is afforded in England and Wales by Section 
115 of the Food and Drugs Act, 1955, and throw the responsibility for 
the offence on to the person who bottled or otherwise pre-packed the milk. 
While, at the present time, the producer-retailer and the small dairyman 
would also experience difficulty in meeting a fixed minimum standard of 
8:5 per cent. s.nf., we envisage that the development of the testing facilities 
we propose later in our report will put the remedy in their own hands, 


Legal recognition of the Hortvet test 


80. Our conclusion that the presumptive standard for s.n.f. should be 
abolished is ‘based in part on the knowledge that the Hortvet test provides 
a reliable means of detecting added water. The evidence of the Hortvet 
test, although unofficial, is widely accepted by magistrates, the legal pro- 
fession and by farmers’ organisations, and most of our witnesses have 
referred to its value. The main point to which we have addressed our- 
selves is whether it should be given legal recognition as providing con- 
clusive proof of the presence of added water in milk. 


81. The implications of the test are fully examined in Panel Report 3. 
In the light of this report, we agree that the following measures are desirable. 


(a) Regulations should be made specifying that if the certificate of 
a public analyst relating to a sample of milk taken under the Food 
and Drugs Act states that in his opinion the freezing-point depres- 
sion (F.P.D.), as determined by the Hortvet test, indicates that 
added water is present, the certificate shall be conclusive evidence 
of adulteration except that the Court shall give consideration to 
any evidence that may be given by an analyst as to the F.P.D. 
of the vendor’s portion of the same sample. 
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(b) The apparatus and the technique to be cused in determining the 
F.P.D. should be specified in the regulations by reference to the 
relevant British Standard. 


(c) The regulations should add that the public analyst, in giving his 
opinion shall:— 


(i) take into account the acidity of the sample at the time of 
determining the F.P.D. ; 


(ii) have regard to the F.P.D. of any “appeal” samples that may 
be available ; 


(iii) calculate the percentage of added water present by com- 
parison of the F.P.D. of the suspected milk with that of the 
“appeal” samples, if any, or otherwise in accordance with 
the relevant British Standard specification ; 


(iv) if he has reason to believe that substances other than water 
have been added to the milk, say so on his certificate and 
be entitled in such a case to use any evidence he wishes in 
addition to, or in substitution for, the Hortvet test in calculat- 
ing his estimate of the amount of added water or other sub- 
stances present in the samples. 


(d) The label to be used for the vendor’s portion of a formal sample 
of milk should bear a statement advising the vendor either to send 
it to his analyst at once or to store it near freezing-point until he 
has a report from the sampling officer. Sampling officers should 
be instructed to report the opinion of the public analyst to the 
vendor with the least possible delay. 


The possibility of adding preservative to milk samples, or to parts 
of milk samples, (as discussed in Panel Report 3) should be con- 
sidered and if it is decided that this would be desirable from the 
legal point of view to avoid any possibility of injustice to the 
vendor, experimental work should be started with the object of 
devising a satisfactory technique. In this event, it would be neces- 
sary to make appropriate amendments to the statutory sampling 
provisions, but this need not delay the making of the regulations 
proposed in (a) above. 


(e 


— 


A standard for fat 


82. The abstraction of fat from milk is a simple operation against which 


the consumer has no means of protection other than the presumptive 
minimum standard. This protection is, however, of limited application: 
although it is well established by case law that if milk is sold as it comes 
from the cow it is genuine, it is not established that, if milk is lowered in 
quality by having some of its fat abstracted, it is not genuine, unless the 
fat content falls below 3 per cent. and a presumption of non-genuineness 
is thereby raised. Nevertheless, if the presumptive standard were abolished 
and nothing put in its place, legal actron when milk was found to contain 
less than 3 per cent. fat would be difficult or impossible. 
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83. The position would be eased somewhat if it were made a specific 
offence to abstract fat; but even then, if a purveyor of the mixed milk 
of several herds sold milk containing less than 3 per cent. of fat, it would 
be difficult or impossible to prove that fat had in fact been abstracted. 
If a charge were to be brought at all, it could only be of selling milk 
not of the quality demanded to the prejudice of the purchaser. In the 


absence of a legal standard, such prejudice would be extremely difficult 
to establish. 


84. This suggests that either the presumptive legal standard for fat 
must be retained or that something effective must be substituted for it. 
We have already pointed out the advantages from the consumer’s point 
of view of a fixed minimum standard. We consider that the objections to 
such a standard for fat are by no means so strong as they are for s.nf.: 
bulk milk is almost invariably above the 3 per cent. level and, given a 
reasonable period of notice, we believe that the small proportion of 
producers who occasionally find themselves in difficulty with the present 
standard for fat could remedy the defect. We therefore favour converting 
the presumptive legal standard for milk-fat into an absolute minimum 
standard of 3 per cent. within the next five years. As with s.nf., this 
standard should be applied at the point of sale to the consumer. 


85. We also advocate that the abstraction of fat from milk intended for 
liquid consumption should be a specific offence, except for any special- 
grade milks of standardised fat content which may be marketed in the 
future and which should be clearly labelled as to their fat content. One 
objection raised to a fixed minimum standard for fat is that it could lead 
to the standardisation of the fat content at about the legal minimum. We 
cannot see why this should be any more likely with a fixed minimum 
standard than with a presumptive standard, but we think it advisable 
to put the position beyond all doubt by making abstraction an offence. 


Legal definition of milk 


86. Finally, it has been represented to us that the definition of “ milk ” 
in the Food and Drugs Act, 1955, is inadequate in relation to milk 
composition. It states merely that “ milk” includes cream and separated 
milk, but does not include dried or condensed milk. Taken out of context, 
this definition may complicate rather than assist the task of the responsible 
authorities and we agree that something better is desirable. At the present 
time, this question is being studied by the international agencies and it 
is possible that they will propose a definition acceptable to the United 
Kingdom. Our own suggestion would be as follows: 


“* Cows’ milk’ means the secretion, excluding colostrum, which can 
be gained by normal milking methods from the lactating mammary 
gland of the healthy, normally fed cow.” 


87. While such a definition is not exhaustive, we consider that the 
expressions “normal milking methods” and “normally fed cow” need 
not be more precisely defined—they would be capable of interpretation by 
the Courts with the help of expert advice. “ Normal milking methods ” 
would, for instance, permit three-times-a-day milking but would not cover 
the use of chemicals to produce unnatural yields or compositional results. 
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88. To summarise, so far as the legal means of controlling milk com- 
position are concerned, we make the following recommendations, which are 
interdependent and should be taken as a whole: — 


(a) consideration should be given to the adoption within ten years of 
a fixed minimum standard for whole milk of 8-5 per cent. s.n.f. ; 


(5) in the meantime, the presumptive minimum standard for s.n.f. 
should be abolished when Ministers are satisfied that suitable 
marketing standards are in operation within the dairying industry 
to maintain and improve the s.n.f. content of milk ; 


(c) the presumptive minimum standard for fat should be continued 
for the present but replaced within five years by a fixed minimum 
standard for whole milk of 3 per cent. ; 


(d) the fixed minimum standards should apply to milk only at the 
point of sale to the consumer ; 


(e) the fixed minimum standards should not apply to er grades 
of milk for which other standards may be necessary ; 


(f) the evidence of the Hortvet test should be accepted in legal pro- 
ceedings (with the provisos stated in Panel Report 3) as proof of 
the presence or absence of added water in a milk sample ; 


(g) abstraction of fat from milk intended for sale as whole milk 
should be a specific legal offence ; 


(h) a general statutory definition of milk should be introduced. 


89. A construction that may be put on these legal recommendations is 
that we consider fat to be more important nutritionally than s.nf. We 
would stress that this is not so: our object in recommending these changes 
is to ensure that, so far as is possible, the individual consumer is protected 
from malpractices. Changes in milk composition to meet nutritional needs 
can, we believe, be better achieved by the development of suitable 
marketing arrangements. 


7. MARKETING STANDARDS 


90. We have already expressed the view (paragraph 62) that legal 
changes alone would not be sufficient to meet our main objective of a 
gradual improvement in the s.nf. content of the nation’s milk supply. 
To achieve the optimum benefit, we believe it essential that the dairying 
industry should itself introduce measures to discourage any further decline 
in s.n.f.: ‘without such measures 'we doubt whether it would be possible 
even to approach our aim of a fixed legal minimum standard of 8-5 per 
cent. s.n.f. within ten years. 

91. Marketing standards in the form of differential payment schemes 
have also been advocated on grounds of equity. Many of our witnesses 
have argued that any producer whose supply is consistently above average 
in both fat and s.n.f. contents should receive some reward for his efforts, 
just as producers of Channel Islands milk already receive a premium. 


Classification of supplies 
92. Any scheme for improving s.n.f. must be based on a general classifi- 
cation of producers’ supplies as to compositional content. The reliability 
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of such a classification depends on how often the milk is sampled and on 
the accuracy of the tests applied. To give an adequate assessment of the 
fat and snf. content of a herd milk over a period of one month, we 
consider that at least four tests, carried out roughly at weekly intervals, 
would be needed. We calculate that ninety-five times out of a hundred, 
this would give results accurate to within 0°15 per cent. for fat and 0-1 
per cent. for s.n.f.: the possible exception being the very small herd where 
the calving or drying-off of a single cow could give a freak result. (In 
this connection, we note that the Northern Ireland Milk Marketing Board 
are conducting trials to determine the required frequency of sampling in 
that country, where there is a greater preponderance of small herds.) To 
give an equally reliable assessment of a herd milk over a period of a year, 
we believe twelve once-monthly tests would suffice. 

93. The most convenient point for sampling and testing milk is the 
dairy or creamery to which it is taken from the farm. The alternative— 
regular collection of milk samples at the farm by the Milk Marketing 
Boards—would be far more costly both in its operation and in the capital 
outlay required for a chain of laboratories, separate from those of the 
buyers, purely for testing farm samples. At present, there are about 1,360 
buyers of milk in England and Wales, of whom only about 410 possess 
laboratory facilities. By arrangement, those so equipped are, however, 
able to test the supplies of all wholesale producers for fat and over 90 
per cent. of them for s.n.f. at least once a month. A similar proportion 
of producers in the area of the Scottish Milk Marketing Board are subject 
to once-weekly testing for fat and about 65 per cent. of supplies are 
tested twice-monthly for s.n.f. In the areas of the North of Scotland and 
the Aberdeen and District Boards, about 61 per cent. and 53 per cent. 
respectively of supplies are tested regularly for both fat and s.nJf. 

94. All three Boards in Scotland have told us of the difficulty of 
sampling wholesale supplies in the remoter parts of the country and have 
expressed the view that it would be grossly uneconomical to provide for 
regular testing of all wholesale supplies. We accept their view but hope 
that they, and the Board for England and Wales, will not relax their efforts 
to achieve maximum coverage. We also accept that it would not be 
feasible to include producer-retailers in any scheme of testing, except to 
the extent that they sell a proportion of their supplies by wholesale. Many 
producer-retailers operate in parts of the country remote from testing 
facilities; they are all in, direct touch with their customers and their 
financial arrangements with the Boards are quite different from those of 
the wholesale producer. 


Consideration of schemes 


95. The simplest form of compositional scheme is of the type introduced 
in England and Wales by the Joint Milk Quality Control Committee. Here, 
the producer who persistently supplies milk of poor composition is 
threatened with !the loss of his contract with the Board. We do not doubt 
that this scheme has had a useful influence but, with cancellation of contract 
as the only sanction, it cannot be fully effective because of the natural 
reluctance [to exact so severe a penalty. We do not rule out the possi- 
bility of cancellation of contract in the worst cases, but believe that better 
results could be obtained by some form of graduated payment. 


25 


96. There are various ways of applying differential payments to milk 
composition: we have studied three main types of scheme :— 

(a) annual average schemes—in which each producer’s supply is cate- 
gorised on a simple arithmetical average of twelve once-monthly 
tests ; 

(b) moving average schemes—in which the average composition of each 
supply is recalculated every month after the basis of calculation 
has been moved forward by one month ; 


(c) monthly average schemes—in which each supply is categorised 
monthly on the average of weekly ttests. 


Each of these may in turn be sub-divided thus : — 
(i) full-range—where the payment gradation extends across the whole 
range of compositional levels ; 
(ii) penalty—4where there is a specified compositional level below 
which supplies are paid for at a lower price. 


Annual average schemes 


97. The advantage of a scheme based on a simple arithmetical average 
of twelve monithly test results is that it could be introduced quickly and 
with little additional expenditure on testing. It could be applied over the 
full range of composition or restricted to penalties, but in practice we 
doubt whether its value could effectively extend beyond rewarding those 
producers who consistently maintain a high level of composition throughout 
the year. As a means of improving the poorer supplies, we think it would 
fail; we have already stressed (paragraph 46) that when a producer’s 
supply deteriorates beyond the normal seasonal decline, he should be 
encouraged to take prompt remedial action. Payment based on annual 
performance would not encourage this immediate response and the eventual 
improvement would probably be difficult and costly. 

98. Another disadvantage of this type of scheme is that it would lead 
to unfairness between producers if it did not take account of the volume 
of milk to which each of the test results related. A producer supplying 
a large volume of poor-quality milk at one season of the year and a 
smaller gallonage of better-quality milk at other times might well be 
placed in a higher payment category than his total supply warranted unless 
the monthly test results were weighted by the gallonage of milk delivered. 
To do this would add considerably to the administrative task of the Milk 
Marketing Boards. 


99. We do not, therefore, favour this type of scheme. We recognise 
that it might serve to provide a reward for the better-quality supplies but 
it would not be the best way of encouraging an improvement in composition 
by means of price penalties. 


100. A variation of the annual average scheme has been worked out 
by the Committee of Breed Society Representatives. Their scheme involves 
the calculation of a simple average for each supply twice a year, on the 
basis of six once-monthly tests. Much the same arguments apply to this 
scheme as to the annual average scheme: it would be rather more effective 
in drawing attention to changes in the general level of a producer’s supply, 
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but would not provide a close enough link between performance and 
payment. 


Moving average schemes 


101. The moving average is a development from the simple arithmetical 
average. A typical scheme has been suggested to us by the National 
Association of Creamery Proprietors and Wholesale Dairymen. Every 
month, the producer’s payment would be weighted to take account of the 
average composition of his supply during the preceding twelve months. 
Thus, the October payment would reflect the compositional average for 
the twelve months November—October, and for the November payment, 
the basis of calculation would be moved forward by one month (December-— 
November). 


102. A scheme of this sort with monthly testing would need little 
additional outlay in testing facilities and, like the annual average scheme, 
could be used to reward the better supplies. But it would not directly 
relate the producer’s payment to the quality of the supply at the time of 
sale and there would be considerable administrative cost both because 
the compositional average for every producer would have to be recalculated 
every month and because weight would have to be given to the monthly 
volume of milk delivered. Yet another disadvantage of the moving average 
is that it would usually vary from month to month by amounts smaller 
than the limits of accuracy of the test. 


Monthly average schemes 


103. Several of our witnesses have favoured a scheme of direct differen- 
tial payments, ranging from the lowest levels of composition to the highest. 
In support of such a scheme, they have claimed that it would combine 
maximum fairness to the individual producer with the most rapid general 
improvement in milk composition, because it would encourage all pro- 
ducers to raise their sights. We agree that, in principle, a direct payment 
scheme of this type should have these results, but in practice there would 
be drawbacks. 


104. Monthly payments to the producer would have to be assessed on 
the evidence of that month’s supply and, as we have mentioned in para- 
graph 92, this would require weekly testing. To increase the testing 
capacity in Great Britain from its present levels to once-weekly for all 
wholesale producers would be a task of considerable magnitude. We 
have been told that if the buyers’ laboratories in England and Wales could 
be extended to deal with a four-fold increase in testing, the additional 
operating cost would exceed £570,000 a year. Alternatively, if the Milk 
Marketing Board were themselves to provide the testing facilities, they 
estimate that, quite apart from the initial cost of providing laboratories 
and other capital items, there would be an additional annual cost of at 
least £750,000. Although this operating cost would be equivalent to no 
more than 0-ld. per gallon of milk, it is an appreciable expenditure which 
we could justify recommending only if cheaper methods failed to give 
satisfactory results. 


105. Another difficulty with a full-range scheme based on weekly testing 
is the problem of missed tests. Even under the present system of monthly 
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testing in England and Wales, we understand that up to 25 per cent. of 
producers may miss one or more tests a year and that 10 per cent. may 
miss more than two. The chief causes are the switching of supplies to 
other buyers at times of peak production and the temporary cessation of 
supplies from some farms. With weekly testing, the problem might well 
become more acute and while a certain amount of estimating would be 
possible, there would inevitably be unrest amongst the producers affected 
because they would suspect that their compositional average—and hence 
their payment—would otherwise have been higher. 


106. Much the same considerations apply in Scotland, particularly in 
the more remote areas covered by the North of Scotland and the Aberdeen 
and District Boards. But in Northern Ireland the situation is less complex: 
almost all the milk collected from farms passes into about forty-two 
collecting centres with a throughput sufficient to justify their own laboratory 
facilities. It is, therefore, already possible to test most Northern Ireland 
supplies weekly and this fact, coupled with the greater importance of milk 
manufacture in that country, has led the Northern Ireland Milk Marketing 
Board to contemplate a comprehensive, full-range payment scheme. We 
commend the Board’s initiative in seeking to develop a scheme that suits 
conditions in Northern Ireland, where two-thirds of the milk goes for 
manufacture, but we do not think their proposals are appropriate for other 
parts of the United Kingdom. 


107. The alternative to a full-range scheme is to pay a standard price 
for all supplies above a specified level of composition and to penalise those 
that fall below. Working examples of penalty schemes are provided by 
the England and Wales and the Scottish Milk Marketing Boards’ butterfat 
schemes (see Appendix C). The England and Wales scheme involves the 
preparation annually of a special testing list. This list, compiled from 
the results of regular monthly tests, covers all producers whose supplies 
fall below a predetermined annual average level of fat. Those supplies 
on the special testing list are tested at weekly intervals and prices are 
adjusted in accordance with each month’s performance. The Scottish 
Board’s scheme does not involve a special testing list: all but a few farm 
supplies in the remoter areas are tested weekly and penalties applied 
monthly as in England and Wales. 


108. A penalty scheme of the type operating in England and Wales has 
the advantage that it enables sampling and testing facilities to be concen- 
trated where they are most needed—i.e. at the lower end of the composi- 
tional range. Since it is confined to a limited number of producers it 
reduces the possibility of missed tests which, in a full-range scheme, could 
jeopardise a producer’s entitlement to a higher price, and it lessens the 
scope for dispute because penalties are applied only where they can be 
supported by test results. 


109. The disadvantage of a penalty scheme is that those whose supplies 
are consistently above average in composition are not offered a price 
incentive to sustain their efforts. They benefit financially only to the 
extent that the pool price for milk is raised by the proceeds from penalties 
levied on the poorer supplies. Another feature, peculiar to the special 
testing list scheme based on annual averages is that, in certain months of 
the year, supplies that go unpenalised because their annual average is 
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satisfactory may be lower in composition than some that are subject to 
penalties. This is not a serious problem from the nutritional viewpoint 
because it is the level of nutrient content over the longer term that is 
important. The problem could, however, largely be overcome by widening 
the basis of selection for the special testing list so as to include supplies 
that are markedly low at certain times of the year although satisfactory in 
terms of their annual averages. 


110. The extent to which a penalty scheme can be made ito “bite” 
depends first on the level at which the penalties begin to operate, and 
secondly on the size of the steps in the price scale. 


111. The qualifying level for the full price, below which penalties begin 
to operate, must be determined by what can reasonably be provided in the 
way of testing facilities. It may be raised as facilities increase. Fat 
testing presents no problem: as already stated, we regard the present fat 
level in milk as satisfactory and are contenit that the butterfat schemes in 
England and Wales and in the Scottish Milk Marketing Board’s area should 
continue unchanged. The possibility of introducing similar schemes should 
be examined by the other two Boards in Scotland in the light of our recom- 
mendation that there should eventually be a fixed legal minimum for fat. 

112. The qualifying level for s.n.f., on the other hand, must be high 
enough to have a real impact on sub-standard supplies. Initially a reason- 
able minimum annual average for the purpose of drawing up a special 
testing list for s.n.f. would, we believe, be 8-5 per cent. Penalties would 
be imposed on a monthly basis at 8-4 per cent. and below, subject perhaps 
to seasonal variations. The Milk Marketing Board have told us that, in 
1959, a qualifying level of 8-5 per cent. s.n.f. would have brought nearly 
19,000 producers on to the special testing list in England and Wales. 
This was an exceptional year—with normal weather conditions the number 
should be much smaller. Nevertheless, we judge it desirable that testing 
facilities in England and Wales should be expanded to cope with up to 
20,000 producers on the s.n.f. special testing list. This would be addi- 
tional to those on the special testing list for fat content, at present about 
2,000. We have considered having one list for both fractions but believe 
it would not be equitable if a producer listed, say, for low s.nf. but 
having maintained an adequate annual average for fat were penalised for 
an occasional monthly deficiency in fat content. 

113. Similar special testing lists for s.n.f. could be introduced through- 
out Scotland. However, the Scottish Milk Marketing Board would probably 
prefer to test weekly for s.n.f. as they already do for fat and to exact 
penalties on all deficient supplies, rather than restrict their action to those 
on a special testing list. We should welcome this course, provided the 
level at which penalties were applied was not lower than that we suggest 
for England and Wales. 

114. The running cost of these schemes is difficult to assess but, from 
information provided by the Milk Marketing Board, we calculate that in 
England and Wales the additional annual cost of testing by the buyers 
of milk and of administration by the Board would amount to about £110,000. 
This does not take account of the initial capital expenditure required to 
extend laboratory facilities at the dairies. The additional cost of s.n.f. 
schemes in Scotland would be proportionately lower. 
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115. To gauge the impact of the various schemes on the individual 
producer, we have had to give some thought to the gradient of the 
penalties. It would be pointless to impose a penalty too small to be 
effective: on the other hand, too drastic a reduction in price might lead 
to a shortage of milk for the liquid market at certain times of the year. 
It could be argued, in principle, that the amount of the penalty should 
be related to the money value of the product ; but just what the value of 
0-1 per cent. s.n.f. is we find it impossible to say. To measure it in terms 
of the realisation price for the dry matter (skim milk powder) would be 
misleading, since this would give only the value of a by-product, while in 
terms of the liquid milk price, the s.n.f. fraction has no calculable value, 
important though it is nutritionally. 


116. We would, therefore, prefer not to prescribe an exact scale of price 
deductions but to leave it to be assessed in the light of working experience. 
Our rather theoretical calculations leave us to doubt whether, in terms of 
present costs, anything less than 14d. per gallon per 0-1 per cent. s.n-f. 
would offer a sufficient deterrent. This would apply to the year as a whole 
and might be varied to accord with seasonal trends in s.n.f. 


117. Before the introduction of a scheme, it would be to the advantage 
of all concerned if there were a trial period during which the testing and 
administration procedures could be perfected and those producers likely 
to suffer penalties could be warned. It would also, we believe, be necessary 
to make s.n.f. testing a contractual obligation on the buyers and to extend 
the arrangement, already operating successfully with fat testing in England 
and Wales, whereby the liaison chemists of the Milk Marketing Board 
advise the buyers on the adoption of uniform systems of testing and also 
check-test any producers’ supplies that are in dispute. 


118. In the light of all these considerations, we make the following 
recommendations : — 
(a) differential payment schemes for s.n.f. should be introduced as 
soon as possible in all five Milk Marketing Board areas in the 

United Kingdom ; 

(b) the schemes should cover all ex-farm supplies, except those sold 
under producer-retailer licences and certain remote wholesale 
supplies in Scotland ; 

(c) the schemes should take the form of penalties, except in Northern 
Ireland where the Northern Ireland Board’s proposed full-range 
payment scheme may be more suited to local conditions ; 

(d) the responsibility for the requisite testing facilities should be a 
contractual obligation on the first purchasers of milk from the Milk 
Marketing Boards (first purchasers from the farms in Scotland) ; 

(e) penalties should be imposed in Great Britain at 8-4 per cent. s.n.f. 
and below ; with gradations in the price scale of sufficient magni- 
tude to provide an effective deterrent to low s.n.f. ; 

(f) the point at which penalties for Low. sn.f, content begin should 
be raised progressively ; 

(g) the England and Wales and Scottish Boards’ price penalty schemes 
for low fat content should be continued on present lines; and 
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similar schemes should be examined by the other two Boards in 
Scotland ; 


(h) where there are special testing lists for fat and s.n.f. they should 
be applied independently of each other. 


Control of marketing arrangements 


119. In considering the possible introduction of differential payment 
schemes, we have found it necessary to examine the milk marketing schemes 
themselves. Some of our witnesses have spoken of the inherent risk that the 
Milk Marketing Boards, as representatives of the producers, might find 
themselves under pressure to take action which was not in the public 
interest. They might, for instance, encounter opposition if they attempted 
to introduce a scheme penalising the producers of milk of low s.n.f. content 
or there might be attempts to coerce them into lowering their standards 
as soon as the impact of the scheme began to be felt. 


120. The Milk Marketing Boards are progressive in their outlook and 
we believe that they have taken an entirely responsible attitude towards 
the needs of the consumer. We are, however, dealing with long-term 
developments and from this standpoint have felt it necessary to consider 
whether the Ministers’ powers of intervention in the business of the Boards 
are sufficient in the light of our proposals. 


121. We have been advised that there are three primary methods by 
which Ministers might bring influence to bear :— 
(a) under the limiting terms of the particular milk marketing scheme ; 
(b) by serving directions on a Board under the provisions of the 
Agricultural Marketing Act, 1958; 
(c) by means of the financial agreements between the Boards and the 
Government. 


122. The last of these cannot be regarded as an effective means of 
controlling the arrangements we recommend. Apart from the political diffi- 
culties that might arise if the Government were to attempt to impose 
new conditions for payment of the guaranteed price for milk, there is the 
problem that the milk subsidy is not necessarily a permanent feature and, 
as far as the England and Wales Board is concerned, is nowadays a relatively 
small amount. 


123. We understand that the other two forms of control (paragraph 
121 (a) and (b)) provide Ministers with wide powers of direction. So far, 
it has not been necessary for these powers to be used and the extent to 
which they would be effective in all circumstances cannot, therefore, be 
deduced from precedent. We think it important that Ministers should 
have clear authority to intervene, promptly and of their own initiative, in 
the public interest in the event of a Board failing to take adequate 
measures to maintain milk composition and we recommend that the Ministers’ 
powers in this respect should be clearly defined. 

124. We lbelieve it essential to the proper exercise of these powers 
that Ministers should be aware of developments affecting milk composition. 
Hitherto, this has been achieved by close contact between Ministers’ officials 
and the dairying industry rather than by any more formal arrangement. 
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Although this liaison has worked well, we believe that a standing advisory. 
body, responsible for reporting on all aspects of milk composition, could 
usefully be appointed. It could be particularly helpful in connection with 
our proposals for an absolute legal standard for s.n.f. and in the formulation 
and supervision of a price penalty scheme. 

125. Such a body would need to maintain close association with the 
industry, and we recommend that, in England and Wales, the Joint Milk 
Quality Control Committee be now adapted to undertake the task. This 
would require an amendment to its membership (see Appendix C) to provide 
for an independent chairman and additional independent members. We 
believe that such an advisory body, effectively representing all the interests 
concerned and having the full confidence of both the public and the 
dairying industry, would be of the utmost importance in easing the imple- 
menting of our proposals and in keeping ‘watch on future developments. 

126. The Joint Milk Quality Control Committee has no counterpart in 
Scotland and Northern Ireland where conditions, in their separate ways, 
are rather different from those in England and Wales. Nevertheless, develop- 
ments in milk composition should be kept under regular review in those 
countries, and we recommend the appointment of similar advisory com- 
mittees for Scotland and Northern Ireland. 


8. OTHER CHANGES 


127. Our recommendation that increased attention should be paid to 
the s.n.f. content of milk may well involve changes in the systems of 
feeding and management followed in a number of individual herds. The 
changes required in the factors within this control will be decided by the 
farmer in the light of circumstances on his holding and it is important 
that he should be able to judge the degree of success of his efforts and 
should be aware of any unexpected fall in composition so that remedial 
action can be taken speedily. We think it essential, therefore, that all 
producers should receive prompt notification of the results of the regular 
compositional tests made at the dairies, 

128. Some of the herds supplying milk of low s.n.f. content will require 
more drastic measures, including culling and selective breeding within the 
herd to bulls whose progeny are likely to yield milk of high s.n.f. content. 
The owner of such a herd will need ‘to have an accurate assessment of 
the performance of each of his animals and of the bulls available for 
breeding. Indeed, we believe that the differential payment schemes we 
have proposed may bear heavily on some producers uniless s.n.f. perform- 
ance becomes one of the factors taken into account in the breeding of 
dairy cattle. 


129. In the following paragraphs we set out the measures that will be 
required. They involve changes in milk recording, in artificial insemination 
and in bull licensing, and provision for the individual farmer to assess the 
performance of his animals. 


Milk recording 
130. As with milk yield and fat percentage, the s.nf. performance of 
a bull can be assessed by reference to the performance of its forbears 
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and, particularly, of its progeny. At present there is no body of information 
on s.n.f. comparable to the records of fat performance, and we think it 
essential that early steps be taken to amass such data. This can best 
be accomplished through the medium of milk records and we recommend 
that the official milk recording movements should provide facilities for 
testing and recording the milk of individual animals for s.n.f. content as 
well as for fat. 


131. We recognise that there are technical difficulties in the way of 
extending the facilities offered but believe that, with determination, they 
can largely be overcome. There will also be an increase in costs, the 
total amount depending mainly on the number of farmers participating. 
The Milk Marketing Board have told us that, in England and Wales, the 
cost of testing for s.n.f. (including overheads) would be about 2s. Od. 
a sample. If all members of National Milk Records took part and ali 
their animals were tested six times a year, the total cost on this basis 
would be about £350,000 annually. This figure is essentially an upper 
limit : in practice we doubt whether so many would participate and we 
should hope that the cost of testing could be reduced by introducing one 
of the mechanised systems. 

132. Nevertheless, our proposals contain the possibility of a substantial 
increase in expenditure on milk recording and although the breeders con- 
cerned would eventually gain some financial benefit from selling animals 
of proven s.n.f. performance, we do not think it reasonable that they should 
bear the whole of the initial cost. We therefore recommend that the official 
miik recording movements should be assisted financially until s.n.f. recording 
becomes an accepted practice. 


Artificial insemination 


133. In Panel Report 2, attention is drawn to the importance of artificial 
insemination (A.1.), particularly in England and Wales, and to its potent 
influence on tthe structure of the national herd. As we have already 
mentioned in paragraph 39, it is not uncommon for a bull to be above 
average for one constituent of milk composition and below average for the 
other. ‘There is consequently a risk that an AJ. bull of adequate fat 
potential may transmit a low s.nf. characteristic. We recommend, therefore, 
that, as soon as practicable, progeny testing of A.J. bulls should include 
performance records for s.n.f. and that, in due course, such records should 
be added to the data used for deciding whether bulls should be retained 
for use in A.J. centres. We further recommend that when, as a result of 
our recommendation in paragraph 130, adequate information becomes 
available, s.n.f. records should be included among the data considered 
when selecting bulls for artificial insemination purposes. 


Bull licensing 

134. Although artificial insemination exercises an ever imcreasing 
influence in breeding, ithere is still a substantial number of herds where 
natural mating is practised. The owners of many of them devote their 
attention ito the production of breeding stock and to replenishing the stud 
of A.J. bulls and they, too, should recognise the importance of s.nf. 
performance. 
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135. Ministers have certain powers that may help in this respect: they 
may prohibit the use of bulls that have not been licensed. At present, 
general licences may be obtained for dairy bulls without evidence of per- 
formance, but there is a separate form of licence—a dairy licence— 
which can be obtained if suitable performance records of milk yield and 
fat content can be produced. We understand that the Advisory Committee 
on Bull and Boar Licensing have already suggested that the law should be 
amended so that licences for bulls of the dairy breeds could be refused in 
the absence of adequate performance records. We strongly support this 
recommendation. 

136. Our recommendation that s.n.f. recording should be instituted may 
well take some time to bear fruit and we recognise that, until sufficient 
information ts available, it will not be practicable to add a s.n.f. require- 
ment to the performance records required before a licence is granted. 
We would hope, however, that this would be possible in (tthe future ; 
meanwhile, in the absence of any other readily available index tof milk 
composition, we suggest that the qualifying standards for fat should be 
raised at an early date. To encourage progressive breeders to adopt s.n-f. 
testing as soon as facilities are available we recommend that a mew category 
of superior or premier grade licence be introduced which should include a 
minimum s.n.f. performance qualification varying with the breed. 


Retention of fat performance as a factor in breeding 

137. It has been represented to us that the introduction of s.n.f. as a 
factor to be considered when selecting animals for breeding would add 
further to 'the problem of resolving a number of breeding factors that often 
conflict. In the circumstances, it has been suggested that a fat requirement 
might be dispensed with. We recognise ithe need to keep the complication 
of breeding factors to a minimum but do not consider it desirable to lose 
all interest in fat performance. There would be some difficulties, especially 
in the early stages, in selecting animals of the required standard of s.nf. 
performance as well as of fat and milk yield. But they should diminish 
and in time we expect ‘that it should ‘be possible to concentrate on s.n.f. 
performance in the knowledge that fat performance would be likely to 
remain adequate. 
Testing of individual animals 

138. Under our proposals, the fanmer whose herd is regularly recorded 
would have the information necessary ito plan his management and breeding 
programmes with composition in mind. But the farmer in difficulty with 
milk composition who wishes to have testing for a limited period but 
does not wish to embark on full-scale and continuous recording would not 
be so happily placed. We note, however, that producers in England and 
Wales whose supplies are penalised under the butterfat testing scheme can 
arrange with the Milk Marketing Board for milk samples from individual 
cows to be tested for fat content on payment of a fee. The Board have 
told us that extension of this service to cover s.n.f. would be possible 
without addition to existing facilities provided the number of samples did 
not exceed 100,000 a year. We consider services of this kind to be desirable 
and recommend that facilities for testing individual cow samples for s.n.f. 
on payment of a fee should be available to producers throughout the 
United Kingdom. 34 


CONCLUSIONS AND SUMMARY OF 
RECOMMMENDATIONS 


139. Milk is of importance in the human diet and we have been 
impressed by the widespread interest shown in its composition and nutritional 
value. Many organisations and persons have given us their views and 
almost all of them have suggested various legislative and other changes. 
We hope that our recommendations will provide a broad approach to 
the future which the majority of those concerned will be able to accept. 


140. In framing our recommendations we have noted that, in the United 
Kingdom as a whole, the interests of the liquid milk market are likely to 
remain paramount at least for some years ahead. But we have taken 
account of developments in other dairying countries, even though some 
of their practices may not be appropriate at present to the United Kingdom 
market. 


141. In relation to nutrition, the most valuable fraction in milk is 
the solids other than fat (referred to as s.n.f.); and we think it important 
that consumption of the nutrients in this fraction should be maintained 
and, if possible, increased. An increase in the s.n.f. content of the national 
milk supply could not, in practice, be brought about quickly. It would 
be too late to achieve such an increase should there at some time in the 
future be a period of economic hardship for the population groups that 
give us cause for concern. Small changes in the fat fraction of milk are 
less important nutritionally than changes in s.n.f. and the evidence of a 
link between either atheroma or coronary disease and the consumption of 
milk fat, though suggestive, is in Our view not conclusive. 


142. There have been various assertions about the trend in milk com- 
position over the years, some of them exaggerated. It would appear 
that in the last thirty years, there has been little change in Scotland, but 
a slight decline in England and Wales in both the fat and s.n.f. contents. 
This gradual decline in s.n.f. may well continue unless steps are taken to 
arrest it. We believe that, with appropriate measures and given a sufficient 
incentive, it could be arrested: it is often possible for a producer to 
improve the content of his supply by changes in herd management, though 
we accept that there are problem herds for which a rapid and effective 
remedy cannot be prescribed, short of drastic culling. 


143. We thave recommended that the main objective of the dairying 
industry should be not only to maintain but to improve the s.n.f. content 
of the liquid milk supply. Towards this end, we advocate the use of 
both statutory and marketing means. Fixed legal minimum standards 
for fat and s.nf. would provide a necessary safeguard to the consumer 
and, with adequate notice, should not prove an undue burden on the 
dairying industry. Marketing standards within the industry should supple- 
ment legal standards. Their aim should be two-fold—to provide a financial 
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discouragement to the producer who allows his supply to fall below reason- 
able levels of composition, and to help the distributor to meet his legal 
obligations. 


144. These changes would inevitably cost money. In England and 
Wales alone, the additional cost of operating a price penalty scheme for 
s.n.f. might amount to £110,000 annually, quite apart from the initial 
capital cost of extending and equipping dairy laboratories. There would 
also be need for additional expenditure on testing and recording the 
s.n.f. performance of individual animals. We think it possible that if all 
Officially recorded herds in England and Wales were to participate in 
s.n.f. recording, and there were no economies of scale as a result of 
mechanised systems of testing, the extra annual cost might amount to 
£350,000. These amounts, and proportionate increases in Scotland and 
Northern Ireland, would form a substantial addition to the dairying 
industry’s costs and we have recommended that financial assistance should 
be given to milk recording movements to initiate the necessary changes. 
But, over the long term, we believe these developments to be well within 
the capacity of the dairying industry and should expect them to have 
little, if any, effect on the retail price of milk. In England and Wales, 
for example, they amount to no more than 0-06d. per gallon of milk 
produced. 

145. The dairying industry and the central and local authorities in the 
United Kingdom have made great progress over the years in improving 
the hygienic quality of the liquid milk supply. We submit that similar 
progress should now be made in improving the nutritional quality of milk. 


146. Our main recommendations are as follows:— 


(i) milk should continue to be sold as it comes from the cow, except 
for separated and other special grades of milk. If their sale is 
permitted by law these special grades should be clearly labelled 
and controlled (paragraph 58) ; 


(ii) the efforts of the dairying industry in the years ahead should be 
directed towards maintaining and improving the s.n.f. content of 
the liquid milk supply (paragraph 60) ; 

(iii) the fat and s.n.f. contents of milk should continue to be the criteria 
used for both legal and marketing purposes (paragraph 71) ; 

(iv) consideration shouid be given to the adoption within ten years of 
a fixed minimum standard for whole milk of 8°5 per cent. s.n.f. 
(paragraph 88 (a)); 

(v) the presumptive minimum standard for s.nf. should be abolished 
when Ministers are satisfied that suitable marketing standards are 
in operation within the dairying industry to maintain and improve 
the s.n.f. content of milk (paragraph 88 (b)) ; 

(vi) the presumptive minimum standard for fat should be continued 
for the present but replaced within five years by a fixed minimum © 
standard for whole milk of 3 per cent. (paragraph 88 (c)) ; 

(vii) the fixed minimum standards should apply to milk only at the 
point of sale to the consumer (paragraph 88 (d)) ; 
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(viii) the fixed minimum standards should not apply to special grades 
of milk for which other standards may be necessary (paragraph 
88 (e)); 


(ix) the evidence of the Hortvet test should, subject to certain provisos, 
be accepted in legal proceedings as proof of the presence or absence 
of added water in a milk sample (paragraph 88 (f)) ; 


(x) abstraction of fat from milk intended for sale as whole milk 
should be a specific legal offence (paragraph 88 (g)) ; 


(xi) a general statutory definition of milk should be introduced (para- 
graph 88 (h)); 


(xii) differential payment schemes for s.n.f. should be introduced as 
soon as possible in all five Milk Marketing Board areas in the 
United Kingdom (paragraph 118 (@)); 


(xiii) the differential payment schemes should cover all ex-farm supplies, 
except those sold under iproducer-retailer licences and certain 
remote wholesale supplies in Scotland ; and they should take the 
form of penalties, except in Northern Ireland where ithe Northern 
Ireland Board’s proposed full-range payment scheme may be more 
suited to local conditions (paragraphs 118 (b) and (c)) ; 


(xiv) responsibility for the testing facilities required for the differential 
payment schemes should be a contractual obligation on the first 
purchasers of milk from the Milk Marketing Boards (first purchasers 
from the farms in Scotland) (paragraph 118 (d)) ; 


(xv) price penalties should be imposed in Great Britain at 8-4 per cent. 
sn. and below; gradations in the price scale should be of 
sufficient magnitude to provide an effective deterrent ito low s.n.f., 
and the point at which penalties begin should be raised progres- 
sively (paragraphs 118 (e) and (f)) ; 

(xvi) the England and Wales and Scottish Boards’ price penalty schemes 
for low fat content should be continued on present lines, and 
similar schemes should be examined by the other two Boards in 
Scotland (paragraph 118 (g)); 

(xvii) where there are special testing lists for fat and s.nf. they should 
be applied independently of each other (paragraph 118 (A)) ; 


(xviii) the authority of Ministers to mtervene promptly and of their 
Own initiative in the public interest in the event of a Board failing 
ito take adequate measures to maintain milk composition should 
be clearly defined (paragraph 123) ; 


(xix) in England and Wales, the tterms of reference of the Joint Milk 
Quality Control Committee should be extended and its member- 
ship modified to enable it to undertake, in addition to its present 
functions, the task of keeping the Minister informed of develop- 
ments affecting milk composition and of advising him when action 
appears desirable. Similar advisory committees should be 
appointed for Scotland and Northern Ireland (paragraphs 125 
and 126); 
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(xx) the official milk recording movements should provide facilities for 
testing and recording the milk of individual animals for s.n.f. 
content as well as for fat and should be assisted financially until 
s.n.f. recording becomes an accepted practice (paragraphs 130 
and 132); 

(xxi) progeny testing of A.J. dairy bulls shiould include performance 
records for s.n.f.; in due course such records should be added to 
the data used for deciding whether bulls should be retained for use 
in A.I. centres; and as soon as adequate information becomes 
available, s.n.f. records should be included among the data con- 
sidered when selecting bulls for artificial insemination purposes 
(paragraph 133); 

(xxii) licences for bulls of the dairy breeds should be refused in the 
absence of adequate performance records and a new category of 
superior ior premier grade licence should be introduced to include 
a minimum s.n.f. performance qualification varying with the breed 
(paragraphs 135 and 136); 

(xxili) facilities for itesting individual cow samples for s.n.f. on payment 
of a fee should be available to producers throughout the United 
Kingdom (paragraph 138). 
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PANEL REPORT I 


REPORT OF THE MEDICAL PANEL 
The importance of milk in the diet 


1. Cows’ milk is ‘a palatable and esteemed food. It contains, in balanced 
proportions, most of the nutrients necessary fior the growing animal (in 
this case the calf, which grows much faster than the human infant). The 
Technical Commission of the League of Nations, in its Report on Physio- 
logical; Bases of Nutrition(‘), drew up schedules based on United Kingdom 
and other dietaries, which included up to two pints of milk daily to the 
age of 21, one half-pint for adults and two pints for expectant and nursing 
mothers. These figures were adopted by the Ministry of Health’s Advisory 
Committee on Nutrition (1937) and were employed before and during the 
early part of the Second World War in assessing the milk requirements 
of the nation. The Advisory Committee reckoned that, if everybody in 
Great Britain were to receive the desirable quantity of milk, the overall 
average consumption would be about 0°88 pints per head daily. The con- 
sumption in the period between 1936 and 1939 averaged 0-41 pints; in 
1940/1 it was 0-56 pints, in 1944/5 0-66 pints(?) and for the last four 
years it has been 0-69 pints. In the context of the national diet, the 
nutritional importance of milk was stated by the Franklin Working Party to 
be chiefly in its content of good quality protein, easily assimilated calcium, 
vitamin A, riboflavin and other members of the vitamin B complex. The 
contribution it makes in these respects, both to the national diet, and 
particularly to the diet of families with many children, is clearly indicated in 
Table I. 


TABLE I 


Percentage of total consumption of certain nutrients derived from milk in 
all forms, i.e. liquid, dried, and cream in the diet 


(Data from reports of the National Food Survey, 1958) 
Percentage of total consumption derived from milk in 


Average diet of families with 


Nutrient Average diet of one male and one female adult 
all households 
surveyed 

Four or more Adolescents 

children and children 
Calcium mae Te A, 48 5 46 
Riboflavin... 1 ae 38 43 Ce 
Protein ae mw nee 19 21 18 
Pat >... oe wn ae: 13 16 13 
Thiamine... f3 om 13 14 12 
Vitamin A... ee ne 11 13 10 





(‘) Bull. Hlth. Org. (1936) V, 391. 
(7) Magee, H. E., Brit. med. J., (1946) 1, 475. 
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2. The water, fat and snf. of milk exist as a complex mixture 
of an emulsion of the fat and a colloidal dispersion of the proteins, 
together with milk sugar (lactose) in true solution. These major constituents 
are accompanied by various minerals, vitamins and other substances. 
Probably the majority of consumers judge the quality of milk mainly by 
the “cream line” and the colour of the cream, both connected with the 
fatty fraction of milk; but with the exception of vitamin A the more 
important milk nutrients listed above are contained in the s.nf. However, 
a high content of fat tends to be associated with 1a high content of s.nf., 
though, as pointed out in Panel Report 2, the correlation is not strong. 

3. Table II gives the intakes of protein, calcium and riboflavin from all 
sources, expressed as percentages of the allowances recommended by the 
British Medical Association’s Committee on Nutrition (1950). These allow 
a margin lof safety above requirements, but the percentages reported are 
averages for groups of families and give no indication of the scatter of 
individual values around the mean, nor do they take account of inequita- 
bility of distribution within the family in relation to physiological needs. 
It will be seen that, with respect to these allowances, there are on average 
deficits of protein and calcium, and to a much lesser extent of riboflavin, in 
the calculated diets of families with four or more children or including 
adolescents. Over the years, too, there has been a trend towards a diminished 
intake of these nutrients. 


TABLE If 
National diet and average diet of large families 


Comparison of protein, calcium and riboflavin content of the diet with 
allowances based on the British Medical Association's recommendations. 
(Data from reports of the National Food Survey, 1952 to 1958) 


| Households with one male and 





Average diet of one female adult and 
Nutrient Year all households —§ |_———-_---— 
surveyed Four or more Adolescents 
children and children 
Per cent. of | the Recommended |Allowances 
Protein....3.: ae 1952 104 95 90 
1953 105 93 89 
1954 103 87 86 
1955 103 87 86 
1956 102 87 84 
1957 100 85 82 
1958 100 85 84 
Calciufa --... _ 1952 108 90 94 
1953 108 87 92 
1954 107 85 91 
1955 108 85 9] 
1956 107 85 91 
1957 106 85 89 
1958 107 84 92 
Riboflavin oe tose 109 104 96 
1953 110 101 95 
1954 109 100 94 
1955 108 96 92 
1956 109 98 94 
1957 109 101 95 
1958 108 98 95 
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4. These particular nutrients are associated with the s.n.f. fraction, and 
although milk is not the only source of them, except in the diets of very 
young children, it is, as indicated above, an important source. It is im 
fact the only really rich source of riboflavin. The consumption of bread, 
with its added calcium carbonate, is decreasing and milk and its products 
therefore ‘become relatively more important as sources of calcium. 

5. The fact that certain nutrient intakes are on average below recom- 
mended intakes is not necessarily indicative of malnutrition. The recom- 
mended allowances represent the best estimates that could be made on 
evidence then available; but they may in certain respects be too high 
in relation to requirements. It should be stressed that there is mo sure 
evidence, and indeed little evidence of any sort, that malnutrition due to 
insufficiency of any of these nutrients does in fact exist in Britain. It 
should, however, be noted that where data on the growth of children 
have been analysed in terms of family size, children in larger families 
are on average not so tall or heavy as in smaller families. The cause 
is not clear, and there is no proof that any nutrient deficiency is involved, 
but it is noteworthy that in the past in this country, acceleration of growth 
has always been observed when milk has been fed as a supplement in 
controlled studies. 

6. National Food Survey records indicate, though the data are not 
included here, that families of all types are on average consuming more than 
adequate amounts of vitamin A or its precursors. 


Desirable levels of the constituents of milk 

7. The preceding paragraphs of this report indicate that a higher s.n-f. 
content is desirable in cows’ milk. But when the likely benefit of an 
increment is expressed quantitatively in the context of the national diet, 
it is seen to ‘be disappointingly small. We understand that it is highly 
unlikely that, even with the strongest incentives, operating over many years, 
there would be an average rise of s.n.f. of as much as 5 per cent. of 
the present levels. Applying the data in Table I and assuming that the 
amount of milk consumed did not alter, a 5 per cent. increase would only 
lead to an increase on average of about 1 per cent. in total protein intake, 
even in large families. The corresponding figures for calcium would be 
about 24 per cent. and for riboflavin a little less. 

8. If a higher s.n.f. content were attained at the cost of a rise in the 
annual average retail price, the effect might be to nullify its benefit. Whilst 
there is evidence that milk consumption is on average much less susceptible 
than consumption of other foods to changes in price, we know of no 
evidence as to whether this is also true for large families in whom there is 
more likelihood of a shortage of the nutrients contributed by milk, nor 
do we know of evidence as to whether, particularly in these groups, a rise in 
price of milk might be offset by reduced expenditure upon some other 
beneficial foodstuff. 

9, Nevertheless, the data shown in Table II and discussed in para- 
graph 3, coupled with what has been said in paragraph 5 about the growth 
of children, are in our view strong evidence in favour of an increase in 
consumption of s.nf. of milk, especially by children in large families. 
This does not necessarily mean that present levels of these nutrients in 
liquid milk must be increased, because much might be achieved by con- 
sumption of more milk or cheese or skim milk, or milk s.nf. in other 
articles of diet. The economic issues raised are outside our sphere. 
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10. The fat content of cows’ milk requires separate consideration. In 
evidence from the Ministries of Health and of Agriculture, Fisheries and 
Food, and from the Department of Health for Scotland, the view was 
expressed that a minimum content of 3 per cent. was desirable in the 
interest of babies fed on liquid milk. The same advice was proffered 
in 1953 to the Franklin Working Party, and we in our turn accept it. 
We do not believe that any important benefit would result from larger 
amounts of milk fat in the diet of any section of the community or of 
a higher level of vitamin A and its precursors in the fat of milk, since 
the national diet contains adequate amounts of this vitamin. 


11. Much has been written in both the lay and the medical press about 
the possible rdle of fats, including those of cows’ milk, in the pathogenesis 
of atheroma and coronary thrombosis. The Committee has had oral or 
written evidence on this point from the Government Departments concerned, 
from a panel of the Chief Medical Officer’s Committee on Medical and 
Nutritional Aspects of Food Policy, from the British Medical Association, 
the British Paediatric Association and from the Society of Medical Officers 
of Health. We do not think that any of these bodies would disagree with 
the view we set out below. 


12. First, we would stress that there is no firm evidence directly in- 
criminating cows’ milk as a cause of atheroma and coronary thrombosis. 
Secondly, if fat were found in the future to be a major causal factor, 
an all-round reduction in consumption of all fats (or more properly all 
fats of the kinds found to be deleterious) would ‘be indicated. In view 
of the contribution of other nutrients made by milk, this would be among 
the last of foods rich in fat of which less should be consumed. Thirdly, 
we would say that whilst there is limited evidence that the kinds of fat 
present in cows’ milk may, more than other fats, lead to changes which 
are associated with atheroma and thrombosis, this evidence is not conclusive. 
The implications such as they are, relate to the consumption of butter, 
rather than milk, except by young children for whom milk may be the 
main or sole source of food. Jt is known that the lipid pattern in the 
blood serum of babies obtaining their dietary fat from cows’ milk differs 
from that of infants on a source of vegetable fats in which the proportion 
of poly-unsaturated fatty acids is similar to that of human milk; the change 
is similar in direction to that which, in adult males, has been found to be 
associated with an increased prevalence of coronary disease. If the changes 
which lead to atheroma or coronary thrombosis were initiated early in life, 
(and this certainly has not been excluded) this could indeed be noteworthy. 
However, in oral evidence from the medical associations, it was stressed 
that there is no proof that the fatty streaking observed at autopsy in 
the blood vessels of some babies is in fact the precursor of adult atheroma. 
In our view a great deal of research is urgently needed to clarify the 
relationship between atheroma and/or coronary thrombosis, and lipids of 
different kinds. 


Tests for control of composition of milk 


13. From the nutritional aspect, tests of the quality of milk could with 
advantage be based on the content of protein. If this is impracticable 
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on a large scale, tests of s.n.f., or of total solids would be more in accord 
with nutritional concepts than would any system of test based solely on fat. 


Losses of riboflavin and ascorbic acid in milk 


14. The Committee had evidence from the National Institute for Research 
in Dairying and from Unigate Ltd., on the development of “ sunlight 
flavour ”’ and losses of the riboflavin and ascorbic acid in milk as a result 
of exposure to daylight. The Panel feels that losses of either nutrient are 
unlikely to be serious in this country; and the medical associations in 
oral evidence concurred in respect of ascorbic acid. Replies to an enquiry 
sent to members of the British Paediatric Association indicated that none 
had recently encountered deficiencies of riboflavin in their patients. An 
analogous enquiry but including adults was addressed to certain clinicians 
by the Joint Nutrition Panel on Bread and Flour of the Committee on 
Nutritional and Medical Aspects of Food Policy and of the Food Standards 
Committee. It revealed that clinical deficiencies of riboflavin were very 
rare and invariably secondary to some predisposing factor. The repre- 
sentatives of the medical bodies gave oral evidence to us ito the same effect. 
Whilst it would be of interest to have more information from this country 
on losses of riboflavin from milk before it is consumed, the available 
evidence does not suggest that coloured glass bottles or special containers 
are urgently required. 


Matters outside the Panel’s province 

15. An issue raised by the medical bodies in written evidence was 
the presence of antibiotics in milk. Since this is at present under review 
by the Ministry of Health, the Panel did not consider it further. Similarly, 
the presence of radio-isotopes, particularly strontium 90, is the subject 
of expert scrutiny by others. The contamination of milk by bacteria was 
regarded by us as within our province only insofar as the various methods 
of heat treatment, employed to render milk safe, result inevitably in some 
loss of nutrients. In drawing up this report we have taken account of 
these losses. 


16. We understand that it is not farming practice to feed or otherwise 
administer oestrogenic hormones to milking cows in order to influence the 
amount or composition of the milk, and that the use of thyrotropic hormones 
to promote milk secretion is a thing of the past. Significant increases 
in the hormone content of milk would, in our view, be undesirable. There 
is, however, no conclusive evidence that this would occur following the 
normal therapeutic use of hormones in veterinary practice, or even from 
the administration to dairy cows of oestrogenic hormones such as are 
commonly used on farms in the finishing stages of the fattening of beef 
cattle. 
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REPORT OF THE ANIMAL HUSBANDRY PANEL 


Trends in Milk Composition 
Available evidence 

1. As a first step, we thought it desirable to consider whether there 
have been any discernible trends in milk composition over the last fifty 
to sixty years since the report of the Departmental Committee under the 
chairmanship of Lord Wenlock was published. Many witnesses have sug- 
gested in oral and written evidence that there has been a steady decline 
in milk composition in England and Wales but, except for the last few 
years, there is litthe continuous reliable evidence on which to base an 
opinion. Methods of testing milk have changed over the years and there 
is reason to think that those used in the early years of the century gave 
results which may have ‘been higher in total solids and s.nf. 
than would have been found if present-day methods and equipment could 
have been used. As will be seen later, such recorded evidence as exists 
shows relatively small variations in milk composition over the years and 
the changes in analytical techniques which are known to have taken place 
add to the difficulty of interpretation. Moreover, the number and type 
of samples tested was often inadequate to characterise milk generally and 
such continuous records as exist apply to particular areas. 

2. A certain amount of evidence is available from samples taken on 
behalf of local authorities, but there is no certainty that these records 
were truly representative in view of the tendency to take a large proportion 
of such samples from milk which was suspected of being below the mini- 
mum presumptive standards and which, especially in the earlier years, may 
well have been adulterated. However, the Association of Public Analysts, 
while agreeing that the average figures might be slightly low for this reason, 
thought that the public analysts’ annual averages for fat and s.n.f. were 
reasonably representative and in any event were comparable one year with 
another. 

3. The other main source of continuous records comes from the whole- 
sale buyers of milk, but the disruption caused by the Second World War 
has reduced the number of continuous records that are available. 

4. The most complete collection of data from public analysts is that 
made by J. G. Davis, which is summarised in Table I. These data were 
collected with care to ensure that they satisfied the following criteria and 
so should not suffer greatly from the drawbacks we have mentioned : — 

(a) sampling was random as far as possible ; 

(b) “follow-up” and “appeal” samples were only a negligible pro- 
portion of the total; 

(c) results were not affected by changes in methods of analysis. 

5. In addition to the report by Davis already mentioned, we have 
considered the following data or evidence submitted to us :— 

(a) Richmond’s figures(") for some 330,000 samples of milk produced 
in the Home Counties from 1897 to 1916; 


(‘) Dairy Chemistry, 3rd Edition—Richmond,:H. D. (Charles Griffin & Co. Ltd., London, 
1930). 
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(b) Elsdon & Walker’s data(') for the whole of England and Wales 
from 1910 to 1934 covering some 699,000 samples drawn in approxi- 
mately equal parts from local authorities and from a large dairy 
company ; 

(c) the record of fat contents, shown separately for each breed in 
England and Wales from 1933 to 1957, in the Report of the 
Production Division ‘of the Milk Marketing Board for England and 
Wales for the year 1957/8 ; 

(d) data provided in written evidence to the Committee by the National 
Association of Creamery Proprietors and Wholesale Dairymen in 
respect of milk received at dairies in six English counties from 
1923 to 1959. These tinclude the data reported by Baker and 
Cranfield(*) and by Provan and Jenkins(*) ; 
evidence submitted to ithe Committee by the Public Analysts for 
Cardiff and Lancashire in respect of samples taken from 1929 to 
1958 in Cardiff and from 1946 to 1958 in Lancashire. We also 
received the reports of analysts for several other large cities ; 
results of various surveys over shorter periods, such as those by 
the National Institute for Research in Dairying, the Milk Marketing 
Board and, for Scottish milks, Tocher(*). The data collected by the 
Milk ‘Marketing Board from its own creameries, covering 8,600 
producers, give probably the best indication of the composition of 
the milk supply in England and Wales during the last eight or nine 
years. 

6. We also note with interest the evidence from the National Association 
of Creamery Proprietors and Wholesale Dairymen about the conversion of 
milk into cheese. They have stated that while, in the seven years from 
1936 to 1942, one cwt. of pressed curd would be made, on average, from 
111-1 gallons of milk, it required an average of 115-1 gallons in the seven 
years from 1951 tto 1957. 

7. In Table II we summarise average values drawn from data for various 
periods over the last sixty years. 


(e 


—_ 


(f 


—_ 


TABLE II 

Composition of milk in England and Wales for various periods between 1897 and 1959 

Period Author fat Sa. 

Per cent. Per cent. 

1897-1916 Richmond 3°75 8-89 
1900-1915 Dayis. -... :* 3-58 8-70 
1910-1915 Elsdon and Walker 3-59 8-76 
1916-1930 Davis 3; Sth 3-67 8-86 
1916-1930 Elsdon and Walker 3-65 8-83 
1923-1931 Baker and Cranfield 3-61 8-91 
1930-1940 Dixon (Cardiff) ... 3-74 8-78 
1931-1940 Davis... 35 Oak 3-66 8-80 
1931-1934 Elsdon and Walker 3-64 8-80 
1934-1935 NURRGD-e. oo 3-65 8-76 
1941-1950 N.LR.D.... 3-56 8-65 
1941-1950 Davis <5 ie 3-63 8-75 
1941-1950 Dixon (Cardiff) ... 3-60 8-69 
1951-1958 Dixon (Cardiff) ... 3-53 8-65 
1951-1959 M.M.B. ... hin 3-61 8-69 











(‘) ““ Dairy Chemistry’’ 4th Edition, Richmond, H. D. (Charles Griffin & Co. Ltd., 


London, 1946). 
(7) J. Dairy Res. (1933) 4, 246. (7) J. Soc. Dairy Tech. (1949) 2, 88. 


(*) Variations in the composition of milk (H.M.S.O., 1925). 
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Interpretation 


8. It can be seen from Table II that there is some variation between 
different estimates for any one period but, bearing in mind the factors 
already enumerated, this is only to be expected. We are aware of Davis’s 
views about the effect that extensive adulteration would have on results 
obtained in the first quarter of ‘the century but think that, so far as the 
national milk supply is concerned, this effect has probably been over- 
estimated. In consequence, we do not propose to adjust either his or the 
other authors’ values in the manner suggested and prefer to compare them 
on the basis of the recorded figures. 


9. Taking into account all the available evidence, it would appear that 
in England and Wales during the last sixty years there has been a decline 
in fat content of about 0-1 per cent. from 3-7 per cent. to 3°6 per cent. 
In s.n.f. content there was first a rise of about 0-1 per cent. from 8-8 per 
cent. to 8-9 per cent., followed by a fall of about 0:2 per cent., most of 
which occurred between 1930 and 1950. The data available do not allow 
us to put a more exact value on the decline. 


10. Although these changes may appear small when compared with 
the total-solids content of milk, further decreases of this order would bring 
a significant increase in the number of herds giving milk \below the existing 
presumptive legal standard. For instance, in England and Wales, in 1957/8 
some 9 per cent. of supplies had ian annual average s.n.f. content of less 
than 8-5 per cent. A fall iof 0-1 per cent. in the annual s.nf. average for 
the whole country would have increased this figure to 27 per cent. of 
supplies and a fall of 0-2 per cent. to 57 per cent. In Scotland, among 
recorded herds, a general fall of 0-1 per cent. s.n.f. would have increased 
the amount of milk below the presumptive standards from 6 per cent. 
to 20 per cent. and a fall of 0-2 per cent. s.n.f. would have increased the 
number from 6 per cent. to 44 per cent. 


11. The data submitted by the National Association of Creamery Pro- 
prietors and Wholesale Dairymen for milk received at creameries in 
Cheshire, Shropshire, Derbyshire, Staffordshire, Wiltshire and Gloucester 
give general support to these conclusions. It was ion part of these data 
that Baker and Cranfield and, later, Provan and Jenkins based their studies. 
The data, which are summarised in Figure 1, confirm that there were two 
fairly distinct falls in s.n.f. content—in 1933/4 and in 1940/\l—as noted by 
Provan and Jenkins, although the extent of the two falls was not uniform 
throughout the country. 


12. Concerning recent years, we accept the view advanced by the 
Association of Public Analysts that between 1951 and 1957 ithere was no 
marked change in milk composition apart from a small rise in fat content. 
This is confirmed by the results provided by the Milk Marketing Board 
which are also shown in Figure 1. But we are aware that there may 
well have been marked local changes: in Cardiff and Lancashire, for instance, 
the Committee were told that the proportion of samples of genuine milk 
showing less than 8:5 per cent. s.n.f. has been rising steadily. There is also 
some evidence that values in the early part of 1959 may have been lower 
than of late: the opinion has been repeatedly expressed that this was to be 
expected following the abnormally wet summer and autumn of 1958. 
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13. In Scotland, where most of the milk comes from cows of the 
Ayrshire breed, there is less concern about trends in milk composition. The 
data in Table III are probably typical and do not show the fall in fat 
content that was noted in milk in England and Wales. The s.nf. content 
has remained fairly steady during the last forty years and the range of 
values about the average is probably smaller than for English milks as a 
result of the almost single breed structure of the Scottish dairy herd. 
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TABLE III 


Composition of milk in Scotland for various periods between 
1910 and 1957 








Period Source fat s.n.f. 
Per cent: Per cent. 

1910-1915... ... | City of Glasgow 3 a i 3-14 8:65 
1916-1930... ... | City of Glasgow we 3-45 8-76 
P92) 7922" .. su. | J. F. Tocher (cf. para. 5 Ces oa 3°95 8-78 
1932-1940... ... | City of Glasgow 3-68 8-74 
1940-1950... ... | Scottish Co-operative Wholesale Society 3°72 8°75 
1950-1957... ... | Scottish Co-operative Wholesale Society 3-76 | Sa 


14. There is little evidence available about milk composition in Northern 
Ireland over the years and we are unable to draw any conclusions about 
trends there. The present average composition according to the evidence 
of the Milk Marketing Board for Northern Ireland would appear to be 
3-70 per cent. fat and 8-75 per cent. s.n-f. 


General Influences Affecting Milk Composition 


15. We shall deal later with the various factors which affect milk 
composition in individual herds. Most of them have been mentioned by 
the Committee’s witnesses, with varying degrees of emphasis, to explain 
the trends in milk composition over the last half century. There are, 
however, certain more general influences which have been at work, some 
of which may have contributed to the heavier falls in milk solids which 
occurred in some parts of the country in the early 1930s and the first 
years of the war. 


Economic influences 
16. The fall in s.n.f., which the records show in the early 1930s, 
occurred towards the end of a period when, because of the prevailing 
economic conditions, many herds may have been maintained on a low 
plane of nutrition. Underfeeding, which is discussed in paragraphs 51 to 62 
is likely, therefore, to have played an important part then in depressing 
milk solids. It has been suggested too that the introduction in 1933 of the 
Milk Marketing Scheme for England and Wales also contributed to the 
decline in milk composition because it provided a guaranteed market for 
all milk, some of which had hitherto been unable to find an outlet into 
the liquid market. Another factor which has been mentioned to the 
Committee is the change in the pattern of milk utilisation which occurred 
during those years when ithe traditional cheese-making areas, where milk 
solids were of prime importance, changed over to supplying the liquid 
market. 


17. Somewhat similar factors may have been operating in 1940/1 when 
there was a reduction in the amiount of concentrates fed coupled with a 
drive to move the maximum amount of milk possible to the liquid market. 
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Witnesses have also suggested that the need for more winter milk production 
during the war years, with its emphasis on autumn calving, may have 
contributed towards the decline in s.n.f. since the cows would be at the early 
stage of lactation (during which s.n.f. decreases fairly rapidly), at a time 
when their feed would be at iits poorest. Records of a marked swing 
towards autumn calving are lacking; on the other hand it is known that 
during the early war years the proportion of milk produced during the 
winter months did not in fact increase as might have been expected if such 
a change had ‘taken place. 


Breed changes 

18. Many witnesses have suggested that changes in tthe breed structure 
of the national dairy herd have affected the level of milk composition. 
Unfortunately, the absence of a regular breed census of milk-producing 
cows makes it impossible to determine precisely how ‘the proportions of 
the breeds in the national herd have changed over the years, but certain 
information is available, so far as England and Wales is concerned, from 
the two censuses in 1908 and 1955; from particulars of bulls licensed in 
England and Wales under the Improvement of Livestock (Licensing of Bulls) 
Act, 1931; and from figures for artificial inseminations to be found in 
various Milk Marketing Board publications. 


19. In Table IV, an attempt has been made to trace the changes in 
the type of animal comprising the national herd in England and Wales 
between the two censuses of 1908 and 1955. It has been assumed that the 
effect of bulls licensed in any given year will become fully apparent 
through their progeny five years later. The values in Table IV for the 
years 1940 and 1950 are, therefore, based on the bull licences of 1935 and 
1945. Table V gives the proportion of the different breeds in 1908 and 
1955, expressed as percentages of the dairy herd, ie. beef cattle are 
excluded. The figures in these tables show that the dual-purpose cow of 
the predominantly Shorthorn type has been replaced ‘to a marked extent by 
the Ayrshire and Friesian (or Friesian type) cow. 


TABLE IV 


Changes in the type of animal comprising the national herd 
in England and Wales, 1908 to 1955 


National herd 
(Percentage by type of animal) 


Year Dual-purpose Dairy Beef 
1908 ... oe 81 2 7 
1940 ... ae Us: 14 13 
1950... ee 41 45 14 
1955... ie 27 a1. 16 
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TABLE V 


Changes in the breed structure of milk-producing herds 
in England and Wales, 1908 to 1955 


(Percentage by breed) 





Breed 1908 1955 


Dairy: 
Channel Islands... pi 8 
Ayrshire ae 0 i8 
Friesian 0 41 
Dual-purpose: 
Shorthorn ... ale on 85 25 
Others ae vn ia 13 8 





20. The number of bull licences issued for each breed and, since 1944/5, 
the number of artificial inseminations of each breed also furnish some 
indication of the structure of the national herd. Table VI records these 
values, again as percentages for dairy breeds only, with the figures for 
artificial inseminations at the Milk Marketing Board centres in parentheses. 
The value of such data for estimating the breed structure of the cow 
population can be assessed by comparing the 1950 figures in Table VI 
with the cow census figures for 1955 in Table V. Although in 1950 artificial 
inseminations were made on only some 25 per cent. of the cow population, 
the breed distribution of these inseminations is closer to the breed distribu- 
tion of cows in 1955 than the breed proportions of the bull licences in 1950. 
The importation of cattle from Scotland, Northern Ireland and the Irish 
Republic may be responsible for some of the discrepancies between Tables V 
and VI. 


TABLE VI 


The breed distribution of licensed dairy bulls and inseminations. 
(A.J. in parentheses) 


(Percentage by breed) 














Breed 1936 1940 i945 1950 1955 1958 
Channel Islands 7 6 5 (6) 11 (13) 10 (12) 11 (13) 
Ayrshire... ces 1 2 1 (6) 12 (17) 11 (12) 12 (13) 
Pricsian ~... ae th 12 32 (45) 34 (44) 46 (56) 47 (57) 
_ Shorthorn ... 1 73 71 47 (39) 35 (23) 28 (18) 23 (14) 
Others Be 12 9 9 (4) 8 (3) 52) 4 -@) 








21. In the early years of the present century, Friesian cattle comprised 
a very small part of the national herd and they increased in numbers only 
slowly at first. In 1936, for example, Friesian bulls in England and Wales 
still accounted for only 7 per cent. of the total dairy and dual-purpose 
bulls licensed and it was not until 1951 that this breed had the greatest 
proportion of bulls licensed of all breeds. The position has, however, been 
markedly different in the proportion of artificial inseminations. From the 
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earliest days of A.I. (1944/5), inseminations from Friesian sires were in 
a clear majority over any other breed and they have considerably increased 
this majority in the subsequent years. As a result, the proportion of cows 
sired by Friesian bulls increased rapidly between 1945 and 1950, and a 
similar increase seems to be occurring between 1957 and 1960. The propor- 
tion of Ayrshire and Channel Islands bulls licensed and inseminations made 
has also increased, mainly since about 1944, but to a much lesser extent 
than Friesians and the proportion of these breeds in England and Wales 
appears to have remained fairly steady during the last decade. 


22. To summarise, in England and Wales during the last twenty to thirty 
years the main change in the breeds producing milk has been the decrease 
of the dual-purpose Shorthorn and the marked increase of the Friesian, 
with smaller (but appreciable) increases of the Ayrshire and Channel Islands 
breeds. | 


23. In Scotland, the Ayrshire cow has been predominant for many years, 
but no national records are available. At present the Ayrshire breed 
comprises 82 per cent. of the cows in milk-recorded herds, with Friesians 
contributing 11 per cent. and mixed herds and crosses the remaining 7 per 
cent. The Department of Agriculture and Fisheries for Scotland, however, 
informed us that between 1951 and 1957 the proportion of artificial 
inseminations from Ayrshire bulls fell at the rate of about 14 per cent. per 
annum and is now down to 68 per cent. of the total inseminations made. 
Although the number of Friesian inseminations increased rapidly to 22 per 
cent. of the total by 1954, it does not appear to have risen since and the breed 
distribution at the moment appears fairly steady. 


24. In Northern Ireland, the need has been for a dual-purpose cow 
capable of giving a reasonable milk yield and a calf that will make a 
satisfactory store beast for fattening. This led to the importation of the 
English Dairy Shorthorn at the end of the 19th century and, in the early 
1900s, 80 per cent. of the cattle were Shorthorns or Shorthorn crosses. 
To improve milk yields, first Ayrshire and later Friesian cattle were imported. 
The present position, therefore, is not unlike that in England and Wales 
some fifteen years ago; Shorthorns are still in the majority with about 
55 per cent. of the milk-producing animals, Ayrshires contribute about 
15 per cent. and Friesians about 17 per cent. The proportion of Friesians 
appears to be increasing while that of Ayrshires is almost stationary. 


Effect of breed changes 


25. The breed of the cow puts the composition of its milk into a certain 
range. Although in all breeds there are strains that are better or worse 
than the average for the breed, nevertheless there is a fairly constant 
differential between the means of each breed. Table VII shows average 
compositional values for the milk of each of the main dairy breeds in 
England and Wales. The figures quoted are derived from National Milk 
Records over a five-year period (fat only) and from a survey carried out 
by the Milk Marketing Board for England and Wales of the results achieved 
by a 20 per cent. sample of the single-breed herds shown in the 1955 census. 
The latter figures are introduced mainly to show differences in the s.n.f. 
contents of the milk of different breeds: they relate only to a single year. 
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TABLE VII 


Average composition of milk of main dairy breeds 


National Milk Records 





Average of results Milk Marketing Board 
for five years Survey of single-breed herds (1957/8) 
Breed (1953/4 to 1957/8) 
fat fat s.n.f. 
Per cent. Per cent. Per cent. 
Ayrshire a a; 3-86 3°81 8-72 
Friesian es eas 3-54 3°62 8-65 
Guernsey. °.:. ae 4:56 4-54 8-94 
Jersey... ee ve 5-03 4-90 9-10 
Shorthorn... Bn 3-58 3-70 8°75 





26. To determine whether the changes in breed structure outlined in 
the preceding paragraphs have affected the composition of the bulk milk, 
it is necessary to have sound estimates of the composition of milk from 
the Shorthorn breed up to about 1935 and of the milk of the chief milk 
producing breeds since that date. Although the first of these is not known 
with accuracy, any studies of bulk milk made up to about 1930 should 
furnish a fairly reliable value for Shorthorns in view of the predominance 
of the breed up to that time. Possible reasons for the variation between 
the values reported by different authors have already been mentioned : from 
the figures given in Table II, it seems reasonable to conclude that Shorthorn 
cows from 1900 to 1935 gave milk containing about 3-7 per cent. fat, 
and 8-8 per cent. s.n.f. Although since that time the fat content has remained 
unchanged, there appears to have been a decrease in the s.n.f. content of 
between 0:05 per cent. and 0:1 per cent. When this fall occurred is not 
known and the possible effect of slight changes in analytical techniques must 
always be borne in mind. 

27. There are reliable records for the fat content of Friesian milk from 
1933 onwards (see, for example, the Report of the Production Division of 
the Milk Marketing Board for England and Wales for 1957/8) which 
show an average value of 3:24 per cent. between 1933 and 1937 and a progres- 
sive rise to 3-62 per cent. in 1957/8. The first well-authenticated value for the 
s.n.f. content does not appear until 1949 (N.I.R.D. Rep. 1949) when Friesian 
herds in the Reading area gave milk containing 8-61 per cent. s.nf., the 
comparable value for Shorthorn milk in the same area being 8°74 per cent. 
s.n.f. These values agree fairly closely with those given for 1957/8 by the 
_ Milk Marketing Board (Table VII). 

28. In 1947/8 the Friesian probably formed about 20 per cent. of the 
cow population. It can, therefore, be calculated that this replacement of 
Shorthorn milk would have caused a decrease of 0:02 per cent. in fat 
content and 0:03 per cent. in s.n.f. content in the average composition 
of the national milk supply. By 1957/8 when animals of Friesian type 
formed about 42 per cent. of the cow population, the total effect on milk 
composition would be a decrease of 0:03 per cent. fat and of 0-04 per 
cent. s.n.f. This effect would have been greater but for the apparent decrease 
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in the composition of Shorthorn milk referred to in paragraph 26. Moreover, 
the increase in the proportion of the Ayrshire breed will have reduced even 
this small effect on the average composition of the milk in England and 
Wales. 

29. The net decline in milk composition in England and Wales in the 
last sixty years, as stated in paragraph 9, has been of the order of 
0-1 per cent. in both the fat and s.nf. contents, although it should be 
emphasised that from the early 1930s to about 1950 the decline in s.n.f. 
content appears to have been about 0-2 per cent. It seems probable that 
part of this latter decrease can be attributed to the emergence of the 
Friesian breed to a dominant position although as mentioned in paragraph 
26 the s.n.f. content of the milk of Shorthorn cows may have declined 
by about 0-1 per cent. over the same period. Other factors involved may 
include the increased present-day yields of all breeds, changes in herd 
management and variations in analytical methods. Although the over-all 
effect of breed changes on milk composition appear to be small, in those 
areas where a particularly rapid and widespread change to Friesian-type 
cattle occurred the effect may have been greater. 

30. In Scotland, the increase in the number of Friesian-type herds 
seems to have had little effect so far on the composition of the national 
milk supply, although it is reported(‘) to have caused a very slight lowering, 
mainly in the fat content, in districts where Friesians now form 30 to 40 
per cent. of the cow population. 

31. In Northern Ireland, the position at present seems to be similar 
to that in Scotland but a very slight lowering of the s.n.f. content may 
be expected with the continuing increase in the proportion of the Friesian- 
type cow at the expense of the Shorthorn. 


32. The Report of the National Investigation into the Economics of » 
Milk Production (1955/6) indicated that Friesian herds gave the highest 
yield of milk and the highest rate of profit per cow under the system 
of selling milk by quantity alone, the main factors being the high milk 
yield, the carcase value and the value of the calves. The trend in breed 
changes supports this evidence. Since the average total-solids content of 
Friesian milk is the lowest of the main dairying breeds, any further increase 
in the number of Friesians will lower the general milk quality, although the 
extent of the changes is likely to be small. Dr. Rowland of the National 
Institute for Research in Dairying, in oral evidence, estimated that a further 
decrease of 0-03 per cent. to 0°04 per cent. s.n.f. was likely if, after ten years, 
Friesians had risen to 75 per cent. of the cow population in England and 
Wales. This agrees with our own calculations, on the assumption that com- 
positional averages for breeds remain at their present level. 

33. In Scotland and Northern Ireland the effect would be somewhat 
greater : we estimate that a rise in the number of Friesians to 50 per cent. 
of the total cow population would reduce the fat content of milk in 
Scotland by about 0-15 per cent. and the s.nf. content by about 0:07 
per cent., while in Northern Ireland it would probably lower both the fat 
and s.n.f. contents by 0-05 per cent. 


(1) Waite, R. and Paterson, J. A., J. Soc. Dairy Tech., (1959) 12, 117. 
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34. Nevertheless, as was pointed out in paragraph 10 above, although 
these decreases in average composition appear small, they would bring a 
significant increase in the quantity of milk from individual herds which 
would fall below the existing presumptive s.n.f. standard of 8:5 per cent., 
particularly at certain seasons of the year. 


Factors affecting Milk Composition of Individual Herds 


BREEDING 
Genetic aspects 


35. In considering the effect of breeding on milk composition, we must 
first attempt to define the extent to which fat and s.nf. are heritable 
and to state their relationship to other heritable characteristics and to 
each other. 


36. Both the fat and s.n.f. contents of milk are under genetic control. 
It is generally accepted that about 50 per cent. of the total variation in both 
constituents between individual cows within a herd is due to breeding. It 
is not difficult, therefore, to select the cows likely to leave superior offspring 
and correspondingly not difficult to progeny test a bull, twenty daughters 
being sufficient for this purpose. The critical factor limiting the rate 
of response in a selection programme for improving s.n.f. is, however, 
the small range that exists in s.n.f. contents. Concentrating all efforts within 
the breed on s.n.f., the magnitude of improvement from such a programme 
would be about 0-02 per cent. s.n.f. per annum. 


37. But other characteristics must, of course, be taken into account in 
breeding cattle, the most important of these being yield. There is a 
slight negative correlation between yield and s.nf., but this is so small 
that it would not be difficult to find bulls above average for both characteristics. 
We believe that small but progressive gains could be made by breeding 
for s.n.f. 


38. There is a definite positive correlation between the breeding values 
of animals for fat and s.n.f. respectively, probably of the order of 0°4 tu 
0:5 based on lactation averages. This means, however, that, at the level 
of the individual cow or bull, it is quite possible to be above average for 
one constituent and below for the other. Thus of a hundred bulls above 
average for fat, about thirty-five would be below average for s.n.f. We 
do not, therefore, believe that the correlation between fat and s.n-f. is strong 
enough to justify the breeder or A.I. centre in relying on fat content alone 
when considering individual animals. But at the level of breed improvement, 
contributed to by hundreds or thousands of individual animals, a rise in fat 
would undoubtedly bring along with it a rise in sn. content: a 0-1 per 
cent. increase in fat should produce a 0:03 per cent. increase in s.nf. 
Conversely if emphasis were placed solely on s.nf., an increase of 0-1 per 
cent. in that constituent would produce an increase of about 0-05 per cent. fat. 


39. In view of the small annual changes likely to be made by improve- 
ment of a breed from within itself, it seems probable that the most rapid 
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way to alter the composition of the national’ milk supply is by a change in 
the relative numbers of the different breeds or by an increase in cross- 
breeding. We think it likely, therefore, that any change in payment for 
milk to take into account its compositional quality would probably lead 
first, either to an alteration in the balance between breeds or to an 
increase in cross-breeding, and only later to an improvement in the average 
levels of the separate breeds. 


40. In the individual problem herd, it may be impossible to decide 
with certainty that breeding is responsible for low s.nf. In herds in which 
all cows are bred by artificial insemination, one herd should become 
genetically very similar to any other of the same breed using the same A.I. 
centre. A knowledge of the progeny test results for s.n.f. of the proven bulls 
at the centre is essential for the investigation of such problem herds and at 
the moment it is not available. For the individual farmer, whether or not 
he is using artificial insemination; it may be possible to show that certain 
strains within the herd result in milk of low s.n.f. content and should be 
culled. However, even where breeding is not the obvious cause of the 
trouble, it should still be possible for breeding to help in improvement—by 
a concentration on the sires with the better s.n.f. records within the breed 
or even by changing to a sire of another breed. 


41. Where milk composition has been taken into account in breeding, it 
has ‘been mainly the butterfat fraction that has received attention. It is 
understandable that this should be so since breeding is, of necessity, a 
long-term matter and fat has been the fraction for which a simple and 
fairly reliable test has been available for many years. Butterfat has also 
been one of the principal selling points of milk and, for that reason, many 
farmers have striven to improve it in their herds. 


42. Several witnesses have suggested that, in view of the positive correla- 
tion between fat and s.n.f. referred to in paragraph 38, there would be no 
justification for the additional effort and expense required to make s.n.f. 
a further factor to be taken into account when selecting a bull for breeding. 
Nevertheless, in view of the nutritional importance of s.n.f. as underlined in 
the Report of the Medical Panel we suggest, in the following paragraphs, 
the changes that would be required in the procedures for the selection and 
retention of bulls for A.I. centres, in milk recording and in bull licensing 
schemes if a policy of breeding direct for s.n.f. were to be adopted. 


Artificial insemination 


43. The use of artificial insemination among dairy herds has become 
a potent force in influencing the structure of the national herd. At the 
present time some 60 per cent. of the calvings in England and Wales, 20 
per cent. in Scotland and 33 per cent. in Northern Ireland result from 
artificial inseminations. The use of this new factor in breed improvement 
has still to be fully worked out. On the one hand, we are faced with 
a concentration of responsibility for breed improvement in the hands of 
a comparatively small number of persons. On the other hand, there is the 
opportunity to test the progeny of bulls standing at A.I. stations with 
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an accuracy not hitherto obtainable. Up to the present there has been 
some reluctance to use these A.I. proven bulls in bull-breeding herds. 


44, In discussion with Departmental witnesses, we were informed that 
the choice of a bull for use at an AI. centre is based on pedigree and 
on levels of performance within the pedigree higher than the dairy licence 
standard mentioned in paragraph 48. (The Minister has power to control 
the use of bulls in artificial insemination and can ensure that these higher 
standards are maintained by means of the licence under which the centres 
operate.) We were also informed that, wherever possible, evidence of the 
performance of progeny or near relatives is also taken into account. We 
recognise the progress already made but suggest that consideration be 
given to the incorporation, as soon as is practicable, of s.n.f. records among 
the performance data for progeny testing and retention of all dairy bulls 
at A.I. centres and that, ultimately, such records should be considered when 
selecting bulls for artificial insemination. In this connection we note with 
approval that the Milk Marketing Board for England and Wales and the 
managements of some other centres have already initiated s.n.f. testing 
of the progeny of certain bulls in use at some of their centres. We consider 
this to be a most desirable development and hope that it will be encouraged 
and extended. 


Milk recording and testing 


45. Our proposals on the selection of bulls for artificial insemination, and 
those we shall make on bull licensing in subsequent paragraphs, depend on 
the future availability to breeders who wish to use it, of some system of 
determining the s.n.f. content of milk of individual cows. We therefore 
endorse strongly the recommendation of the Franklin Working Party that 
milk recording services should provide facilities for s.n.f. testing and record- 
ing of individual cows as soon as possible. In this connection we acknowledge 
that in Scotland, members of the Scottish Milk Records Association already 
have herd bulk milks tested regularly for s.n.f. and that the Association are 
prepared to test individual cows ; while, in Northern Ireland, the milk from 
individual cows of all recorded herds is tested for s.n.f. content. We do not 
overlook the views of those breed societies who suggested that any resultant 
increase in the cost of milk recording not coupled with a system of graduated 
payment for milk composition might drive so many farmers from recording 
that the value of the records would be largely nullified but it must be borne 
in mind that the improved testing facilities now becoming available may help 
to reduce costs. 


46. Table VIII shows the numbers of herds recorded for fat. From 
this it is apparent that the majority of commercial dairy farmers do not 
participate in milk recording, nor do they normally require individual cow 
tests for s.n.f. unless they run into difficulty. Their needs could largely 
be met if receiving dairies would notify them promptly of the results of 
tests on their herd milks. We understand that this is not done in every 
case at present. In England and Wales, over 90 per cent. of producers’ 
supplies are now tested regularly for ‘both fat and s.nf. by or on behalf 
of the buyers. The number of wholesale supplies not tested in this way 
has decreased from some 31,000 to about 8,000 in the last twelve months 
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and we would hope that this commendable co-operation within the dairy 
trade will continue until virtually all wholesale producers’ supplies are tested 
in this way. In Scotland, about 65 per cent. of all milk supplies are 
tested regularly for fat and s.nf. mostly at intervals of two weeks and 
in Northern Ireland all supplies except those of producer-retailers are 
tested for fat and s.n.f. twice monthly. 


TABLE VIII 


Number of herds officially recorded for fat 
(as at September, 1959) 


Total Number Number of 
of producers recorded herds 
England and Wales SS. 125,186 20,125 
Scotland ... a A 8,171 2;226* 
Northern Ireland... if 22,000 518* 
(approx.) 


* (Also tested for s.n.f. as indicated in paragraph 45.) 


47. The introduction of any scheme for compositional payments based 
on s.n.f. would undoubtedly lead some producers to seek facilities for testing 
the milk of individual cows for s.n.f. to enable them to carry out remedial 
measures with the herd. The burden of testing might prove to be beyond 
the scope of the advisory services and we think it important that facilities 
should be provided for this testing, on payment of a fee, if such a scheme 
were introduced. 


Bull Licensing 


48. Recent figures of the number of bull licences issued, analysed by 
breed, are shown in Table IX. As the law now stands, a farmer may 
not keep a bull over ten months old unless he obtains a licence, of which 
there are three kinds in England and Wales, viz. a General Licence, a 
Dairy Bull Licence and a Beef Licence. The farmer may apply for a 
General Licence to use a bull of a dairy breed without producing any 
evidence of performance, either of yield or of fat production. However, 
be may, if he wishes apply for a Dairy Bull Licence provided he can 
produce records to show that the bull’s female relatives reached certain 
standards of yield and fat relative to breed averages as shown by National 
Milk Records. In Scotland two types of licence are issued, the A, which 
is very similar to the Dairy Bull Licence in England and Wales, and 
the B, which is similar to the General Licence. In Northern Ireland the 
situation is rather different: apart from Shorthorns, only pedigree bulls are 
eligible for a licence, and minimum standards for fat and yield are pre- 
scribed in the licensing of all dairy breeds. We understand that the Advisory 
Committee on Bull and Boar Licensing appointed to examine the position 
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TABLE IX 
Number of bull licences issued analysed by breeds 


ENGLAND AND WALES 
(Licences issued to dairy and dual-purpose breeds) 
(Year ending 31st March, 1959) 


Total 














Dairy 
: Non- General Beef number of 
Breed Pedigree pedigree Ppa ‘ Licence Licence licences 
issued 

Ayrshire... ...| 1,043 170 1 502 SEO RES S18 
Priesian« \'<.. sme 3,769 1,270 2,668 2001 — 5,039 
Shorthorn ... ake: 1,604 L427. 857 1,754 120 2 
Guernsey ... 20 7k 46 390 227 — 617 
Jersey Big ide 506 17 333 190 — 523 
Others i m2 895 115 148 488 374 1,010 

Total ee 4 8,388 2,745 5,107 5,532 494 11,133 

SCOTLAND 
(Year ending 30th June, 1959) 
: Non- 
Pedigree . A B 
Breed (A and B) Baie am Licences Licences Total 

Ayrshire... oy: 2,071 1,098 880 2,289 3,169 
Friesian Ba ae 459 104 150 413 563 
Shorthorn ... Sa 64 220 — 284 284 
Jersey a2 an 29 4 6 27 33 
Others Lee ink f 8 8 aad 15 16 

Total xe = 2,631 1,434 15037 <3 028 4,065 





a eeeeeee————————E—————————————————————————————————————————————— 


NORTHERN IRELAND 
(Year ending 3lst December, 1958) 


7 





Number of 
Breed licences issued 
Ayrshire ... ee +i oe 92 
Friesian ... shes od wie 369 
Dairy Shorthorn i zee 109 
Others... ay re a 12 
Total ae m2 a 582 





(Source—A gricultural Departments.) 
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in England and Wales has already suggested that the law should be amended 
so that licences for dairy bulls could be refused in the absence of adequate 
performance records and we would strongly support this recommendation. 
In addition, we suggest that, as soon as practicable, a s.n.f. requirement 
be added to the qualifying standards for Dairy Bull Licences. It may, 
however, be some time before this change can be introduced. We suggest, 
therefore, that certain of the present qualifying standards for fat should 
be raised at an early date because, in the absence of information on 
s.n.f., fat is the only possible guide available in selecting for improved milk 
composition. We visualise, moreover, that at the outset, before s.n-f. 
testing becomes sufficiently widespread, it may be necessary to introduce 
some category of superior or premier grade licence for those bulls able 
to comply with the s.n.f. qualifying standards. 

49. As we have already mentioned, the artificial insemination service 
can exert a very widespread influence on the national herd and we believe 
that, in these circumstances, the independent work of the constructive bull 
breeder is of great importance. It therefore seems essential to us that there 
should continue to be these independent sources of supply of bulls. 


50. We realise, moreover, that the more stringent licensing qualifications 
we suggest for dairy bulls may bear hard on the breeder pursuing an 
individual breeding policy. We would hope, therefore, that some provision 
could be made for him, provided the ‘bull he used was not clearly undesirable 
for any particular reason. 


FEEDING 
General 


51. It is important to stress that feeding is only one of the factors in 
the complex of hereditary and environmental influences affecting milk com- 
position. However, it is well established that the nutrition of the cow 
can influence the content of fat and protein in the milk; lactose, the other 
major fraction of s.n.f. being much less affected by nutrition. 


52. Cattle feeds include starch, sugar, fibre, protein, fats, minerals and 
vitamins. The total value of the energy provided is generally expressed 
in the United Kingdom as “starch equivalent” and the protein value as 
“ digestible crude protein ”’. 

53. In the majority of rations, the supply of starch equivalent is most 
likely to be the factor influencing the composition, particularly the protein 
content, of milk. In certain circumstances, the protein supply in the 
ration may also affect the protein content of the milk while the fat, fibre 
and starch in the ration may influence the fat content of the milk. The 
minerals and water-soluble vitamins in the diet appear to have little influence 
on milk composition although the fat-soluble vitamin content of the milk 
is affected by the vitamins in the feed. 


54. In well-balanced rations, the ratio of starch equivalent to digestible 
crude protein, minerals and vitamins is generally satisfactory and variations 
in the total supply of starch equivalent—and the proportion of the dry 
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matter which it occupies—have the major nutritional effect. Unless other- 
wise stated below, “plane of nutrition” refers to the level at which such 
a balanced diet is fed. 


55. General growth and development of the animal body are unlikely 
to affect milk composition since milk production is essentially the result 
of the secretory function of the mammary gland. This view is largely 
confirmed by the available experimental evidence which shows that the 
plane of nutrition during the rearing of the cow from birth to within two 
months of calving has little or no effect on the composition of the milk. 


56. The practice of “steaming-up” cows and heifers by steadily 
increasing their plane of nutrition over the six weeks before lactation has 
been shown, in some instances, to raise the fat content of milk in the 
subsequent lactation by 0:1 to 0:2 per cent. although it does not invariably 
do so. The effect of steaming-up on the content of s.nf. is generally 
smaller than on fat and rarely exceeds 0-1 per cent. 


57. After the cow calves, she may be subjected to an overall high, 
moderate or low plane of nutrition depending on the system adopted by the 
farmer, but in practice there is usually considerable day-to-day fluctuation 
in the level of feeding. Experimental studies and careful observations of 
practice have shown that such rises and falls are frequently reflected in 
rises and falls in the protein and s.n.f. contents of the milk secreted. With 
individual cows, increases of up to 0°5 per cent. s.n.f. have been recorded 
within ten days when low-plane feeding (80 per cent. of the Woodman(?) 
standard) was followed by high-plane (120 per cent. of the Woodman 
standard) and vice versa. With herds, the changes in plane of nutrition and 
in milk composition are generally smaller. Feeding at levels exceeding 120 
per cent. of the Woodman standard seldom results in much further improve- 
ment in milk composition. 


58. The evidence is less conclusive on the effect of a change in nutrition 
after a prolonged period of high or low feeding. While some experimental 
studies have shown similar rises and falls to those observed in the shorter 
term trials, the experience of advisory staffs appears to be that in many herds, 
after a prolonged period of underfeeding in winter, cows fail to improve in 
milk composition when given better feeding during the remainder of the 
winter period. The contribution of disease to these failures is often difficult 
to assess. In such difficult herds only rarely, however, does the provision of 
spring grazing fail to produce an improvement in s.n.f. which suggests that 
nutritional factors are, in part, responsible although the possibility of other, 
still unknown, factors cannot be excluded. 


59. The changes noted above are considered to depend mainly on the 
content of starch equivalent in the ration. But where digestible crude pro- 
tein in the ration offered is less than 80 per cent. of the Woodman standard, 
it is probable that the protein content of the milk will be reduced and, if the 
digestible crude protein offered is between 110 and 130 per cent., a slight 
improvement in protein content of the milk may result. 


(‘) “ Rations for Livestock ’’—Bulletin 48 of the Ministry of Agriculture, Fisheries and 
Food. 
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60. The fat content of the milk may be depressed when a very low fibre 
diet is given, due to interruption of normal rumen processes. The pro- 
vision of a very high proportion of readily available starch in the diet (par- 
ticularly if pre-cooked) may also upset normal rumen activity and depress 
milk fat (though it may bring a rise in protein). The fat content of milk 
may also be influenced by the fat content of the ration in exceptional cir- 
cumstances, such as extreme deficiency or excess of fat in the ration or by 
the inclusion of undesirable fats. But in normal rations, containing 2 to 
6 per cent. of fat in the total ration, the influence of dietary fat is small. 


61. In summary, there is strong evidence that underfeeding—particularly 
of starch equivalent—can be responsible for a low level of s.n.f., due largely 
to a reduction in the protein fraction. It does not appear that a cow can 
draw on its body reserves for a long period without a decline in milk composi- 
tion taking place. Recovery in milk protein content can follow an improve- 
ment in feeding, but this does not invariably occur in the short term and it — 
probably becomes more difficult the longer the cow has been underfed. We 
have been told by several of our witnesses that underfeeding is widespread 
due to the use of bulk foods of low nutrient value. In practice, therefore, 
to maintain the potential milk composition of his herd, the farmer should 
ensure that the cow calves in good condition, the feeding regime is adequate 
and the ration fed is at all times sufficient for both the maintenance of the 
cow and for the milk production expected. For high-yielding cows, in the 
early part of the lactation, total rations 10 to 15 per cent. above the Woodman 
standards are justifiable. The rations, moreover, should not be abnormal in 
fat, starch or protein content and should contain an adequate supply of long 
fibrous feeds. 


62. Evidence presented to us of a large-scale field investigation has shown 
that, although better feeding did not succeed in improving milk composition 
in every herd, it did so in many and on the majority of farms it resulted in 
better yields and more profit in milk production. We consider that in many 
cases better milk composition can be obtained by improved feeding and 
management at little or no extra cost, although we agree with the view ex- 
pressed to us that it would be unpractical to feed for s.n.f. regardless of 
other considerations. 


The increased use of grass and home-grown feed 


63. Some witnesses have suggested that the increased use of home-grown - 
feed, particularly silage, may be adversely affecting milk composition. In 
the Report of the Committee on Grassland Utilisation (*), it is estimated 
that the effective usage of grassland has increased from 11:2 cwt. of utilised 
starch equivalent per acre in 1938/9 to 14:5 cwt. in 1956/7. This increase 
is greater than the increase in numbers of ruminant livestock in the same 
period and the amount of silage made has increased from 250,000 tons before 
the war to over four million tons in 1958. Many dairy farmers are, therefore, 
depending much more on grazing and silage than in pre-war days and are 
substituting for an easily assessable concentrate ration, feeds such as hay 
or silage which vary considerably in their nutrient content. The effect of 
these changes is discussed in the following paragraphs. 


(*) H.M.S.O., Cmnd. 547, 1958. 
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Grazing 
64. Published work suggests that, provided an adequate quantity of 
grazing of good quality is available, milk of satisfactory composition can be 
produced from grazing alone over the whole grazing season and that, in 
such circumstances, the provision of supplementary feeding in the form 
of concentrates gives no worthwhile improvement in s.n.f. or in milk yield. 
Where, due to poor management, drought or excessive rainfall pasture 
yield and quality decline severely in the later summer months, additional 
feeding may, however, become essential. 


65. The main factor affecting the quality of grazing is the stage of 
growth of the grass. Very short, succulent spring grass with a high energy, 
low fibre content often produces milk with a low fat and high protein con- 
tent ; somewhat longer but still leafy grass generally produces milk of normal 
composition, whereas more fibrous, stemmy grass tends to lower both milk 
yield and s.n.f. by restricting the feed intake of the cow. 


66. From the available results we do not consider that the application 
of artificial fertilisers at rates normally used in good husbandry is likely to 
affect milk composition. Similarly, although there are differences in chemical 
composition between the various species of grass commonly used in the 
United Kingdom, we believe that any effect this may have on milk composi- 
tion is small and is liable to be overriden by the effect of stage of growth of 
the pasture and the quantity available. 


67. It has been suggested that spring grazing may possess special consti- 
tuents which may affect milk composition. While this cannot entirely be 
dismissed, it seems more likely from published information we have con- 
sidered that the higher s.n.f. contents commonly observed are due more 
to increases in quantity and quality of the food consumed when cattle 
change to spring grazing after a winter ration which may often have been 
at a fairly low level. 


Winter feeding of grass products 


68. Of the grass products used in winter feeding, hay appears in the 
majority of diets, silage in some 20 to 30 per cent. (rather less in Northern 
Ireland) and dried grass in only a small proportion. Hay is very variable 
in quality, depending on the stage of growth at which it is cut, its 
botanical composition and the effectiveness of the haymaking process. In 
consequence hays range in their content of starch equivalent from 20 to 45 
(per 100 Ib. of dry matter). Since hay often accounts for half the total 
bulk of the cow’s ration (as dry matter), its quality can profoundly affect 
milk composition. Indeed, as was the case in the winter of 1958/9, a 
bad hay harvest is generally followed by low winter s.n.f. contents. 

69. Silage, like hay, varies greatly in starch equivalent (35 to 60 calcu- 
lated on a dry matter basis) but, in addition, the dry matter content commonly 
varies between 15 and 30 per cent. From these extremes it can be noted 
that 100 lb. of good silage might supply at least twice as much starch 
equivalent as the same quantity of a poorer product. Moreover, it is 
known that, in general, the ensilage of wetter materia] results in poorer 
fermentation and in a less palatable product. 
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70. The influence of silage on the nutrition of the cow depends on the 
proportion which it contributes to the total ration, but where it supplies 
more than half the dry matter, good results in terms of s.n.f. will be 
obtained only with the highest quality silage. Dairy cows fed on indifferent 
silage alone have produced milk with s.n.f. as much as 0°6 per cent. below 
the previous level. Some studies of the cost of milk production have 
indicated that higher levels of silage feeding are associated with lower 
costs and higher profits. There is, therefore, a strong incentive for farmers 
to make full use of silage. It should be recognised, however, that heavy 
feeding with silage may result in some depression of s.n.fé. This may be 
attributed both to a reduction in nutrient intake because of the bulkiness 
and excessive moisture content of many samples of silage and to the possible 
lack of specific chemical constituents in the silage. It is clear that the 
poorer the quality of the silage, the greater is the risk of unfavourable 
results unless the silage is adequately supplemented. On the other hand, 
satisfactory results can be obtained with high quality silage. 


Other home-grown foods 


71. Kale is another food of low dry matter content which is now widely 
used in the winter feeding of dairy cows. Particularly where it is grazed 
and expected to contribute a large proportion of the total ration without 
supplementation, this crop may fail to provide adequately for the cow and 
may be responsible for a lowering of s.n.f. in the milk. 


72. So far as home-grown concentrates are concerned, the evidence 
available indicates that these do not differ from imported concentrates in 
their effect on milk composition, provided they can supply sufficient 
nutrients within the appetite of the animal. Where provision must be made 
for very high yields, or good compositional content, or both, more highly 
concentrated imported foods may be required. 


Further research 


73. To complete our review of the effect of feeding on milk com- 
position we must stress that, despite the volume of experimental evidence, 
there is still need for further work, particularly of a long-term nature, on 
the influence of feeding. Special consideration should be given to the effect 
of rumen fermentation and of home-grown feedingstuffs on milk com- 
position ; to fluctuations associated with seasonal factors ; to the interaction ~ 
of nutritional status with disease, and to the relative importance of all 
these factors to that of breeding. 


OTHER MANAGEMENT FACTORS 


Calving policy, lactational and seasonal variations in milk composition 


74. The chemical composition of the milk of individual cows is con- 
siderably affected by the stage of lactation and, in the later stages, by 
whether the cow is pregnant. For the first 3 to 4 days after calving both 
the fat and s.nf. contents are very high, values of 10 per cent. fat and 
20 per cent. s.n.f. being common. The composition then falls rapidly and 
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reaches minimal values for fat content after about 75 days and for s.nf. 
content after about 40 to 45 days. These minimal values will usually be 
about 0:3 per cent. fat and 0-1 per cent. s.n.f. below the average for the 
whole lactation. The fat content increases continuously from its lowest 
point and will rise above average for the lactation some 190 days after 
calving, ending the lactation 0-3 to 0:4 per cent. above the average value. 
The s.n.f. content rises at a much slower rate and remains below the 
lactation average until about 220 to 230 days after calving. If the cow 
is pregnant, the s.n.f. content then increases more rapidly and will be about 
0-2 per cent. above the average at the end of the lactation. If the cow 
is not pregnant the s.n.f. content either remains constant or, particularly 
in the milk of older cows, decreases to the end of lactation. Thus, if 
conception is delayed or absent, the lactation average value for s.nf. will 
be lower than if the cow had become pregnant at the normal time. 


75. In addition to the lactational variations the season of the year exerts 
a marked influence on the composition of the bulked milk of the herd, 
and some of the causes of these variations are not entirely clear. The fat 
content of milk is usually highest in October or November when it will 
be 0:2 to 0:3 per cent. above the lactation average; it then declines fairly 
steadily until May or June, when it will be about 0-2 per cent. below 
the average, after which it gradually increases to the autumn peak. Seasonal 
trends in s.nf. are more complex but narrower in range. As with fat, 
the s.n.f. content of milk is high in the autumn, but only by about 0:1 per 
cent. above the lactation average, and declines steadily during the winter 
months to a minimum in March or April which will be about 0-1 per cent. 
below the average. There is a marked rise when the cows go to spring 
grass, so that in May and June the s.n.f. content is about 0-1 per cent. 
above the average. This maximum in s.n.f, content occurs at the time when 
the fat content is lowest. Following this s.n.f. peak, there is a decline 
during the summer followed by a recovery in September and October. 

76. While in paragraphs 74 and 75 the changes related to the effects 
of the stage of lactation and of season are described independently, in 
practice the two effects are superimposed on each other. This may lead 
to changes in milk composition, over short periods, of greater magnitude 
than those given in the above paragraphs. An example of this combined 
effect is seen when the lactation minimum in s.n.f. content occurs during the 
seasonal depression in latte winter (as it will with cows calved between 
mid-November and February) to give the lowest s.n.f. values for the year. 
A few weeks after this period of minimal s.nf. values the cows go from 
' gndoor conditions to spring pastures of high feeding value, to more exercise 
and exposure to sunlight and within one or two weeks the s.n-f. content 
of their milk has reached its maximum value for the year. This rapid 
swing usually raises the s.nf. content of the milk by 0-2 to 0:3 per cent. 
but it may raise it by as much as 0:5 per cent. if the level of the winter 
feeding has been inadequate. The milk from cows calving at about the end 
of March should have the highest average s.n.f. content for the lactation, 
and while we do not wish to discourage winter milk production—which 
is essential to ensure an adequate supply of milk to the consumer at all 
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times—we suggest the prudent farmer who is having difficulty with s.n.f. 
should ensure that a proportion of his herd will calve during the early 
spring. 


Age of cow 


77. It is known that both the fat and s.n.f. contents of milk decrease 
with successive lactations and estimates(') by several ‘workers indicate a 
drop of 0:07 to 0-1 per cent. in both fat and s.n.f. in each of the second, 
third and fourth lactations, after which the fall continues but is less pro- 
nounced. Small herds containing a majority of cows of the fourth lactation 
and over are, therefore, likely to have a lower-than-average milk com- 
position and evidence from Northern Ireland indicated that, in many such 
herds, compositional problems were solved quickly when the farmer disposed 
of one or more of the older cows. In addition, these older cows have a 
higher incidence of mastitis, which will lower ‘the s.n.f. content still further. 


Disease 


78. The most common disease of dairy cows which affects the composi- 
tion of their milk is mastitis. We have considered this matter in some 
detail and we conclude from the limited evidence available that the effect 
of the disease on the national average milk composition may be small. 
It can, however, be a significant factor with individual cows and individual 
herds and may, in fact, mask improvements brought about by other changes 
in management (e.g. better feeding). We have been informed that ketosis 
may also cause some lowering of the s.nf. content of milk of affected 
cows, but we think it is unlikely to have an appreciable effect on the 
composition of the national milk supply. 


Milking techniques 


79. It is known that, where the intervals between successive milkings 
are unequal, the fat content of the milk after the longer interval is lower. 
This is important where a creamery laboratory or an enforcement officer 
takes samples from individual churns and not from the bulked milk of the 
herd. Incomplete milking also reduces the fat content of the milk but 
has little effect on the s.nf. content. Poor technique in machine milking 
is associated with an increased incidence of mastitis. These facts are, 
however, well known to the great majority of farmers and we mention 
them here only as additional factors which may affect milk composition. 


The use of oestrogenic substances 


80. It has been shown experimentally that, when injected, oestrogens can 
bring about an increase in the snf. content of the milk of the treated 
cows over a period of several weeks. There is, however, a comparatively 
narrow dose range within which such an improvement in milk composition 
can be induced without a significant reduction in yield and there is also a 
difference in breed response and variation in effect dependent upon the 
stage of gestation at the time of injection. 





(‘) Bailey, G. L., J. Dairy Res., (1952) 19, 89; Provan, A. L., J. Soc. Dairy Tech, (1955) 
8, 56; Waite, R., White, J.C. D. and Robertson, A., J. Dairy Res., 23, 65. 
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81. The feeding of oestrogens at the dose levels prescribed for supple- 
mented foods used in the finishing stages of ‘the fattening of cattle has 
produced no significant changes in milk composition, the results in general 
being variable and inconclusive. 

82. Whatever the method of administration, the use of oestrogens 
involves the risk of undesirable side effects due to interference with the 
delicately balanced endocrine system. This may be manifested in lactating 
cows by a marked reduction in yield, by interference with the normal 
oestrous cycle, by infertility, by cystic ovaries and in some cases nympho- 
mania with the sequel in individual animals of pelvic fracture. 

83. ‘While there is, however, no conclusive evidence even when they 
have been deliberately administered that significant quantities of oestrogens 
pass into the milk, there remain certain risks attending the misuse of 
oestrogenic substances. It should be realised that the accidental feeding of 
oestrogenic substances to dairy cows may result in abortion. It has been 
recorded that abortions have occurred in heifers fed on grass silage which 
had been contaminated with oestrogens from straw litter used to cover 
the pit silo. The straw in this case had been previously used to bed bullocks 
fed hexoestrol-impregnated cubes. Thus, it should be stressed that the 
urine and faeces from stock receiving oestrogens have high oestrogenic 
activity and precautions should be taken to avoid contamination of feeding- 
stuffs with such urine or faeces. Great care should be taken to keep 
oestrogenised feedingstuffs separate from other concentrate feeds. 


The Effect of Efforts to Improve Composition on Production 
Costs and on the Volume of Supplies 


84. This is a difficult matter to assess since so much depends on the 
grading of any differential payment system that may be introduced. This, 
in turn, will be dependent on a mass of information not in our possession 
about the volume of supplies at various levels of composition. It seems to 
us, however, that in any system which may be introduced, the payments 
should be so graduated that they deter the producer whose yearly average 
composition is low, but at the same time do not cause a general increase 
in the price of milk to the consumer. Within these broad limits, we 
believe that the various measures we have suggested for improving milk 
composition could be adopted without causing any dislocation of the present 
pattern of supply. We examine this question in greater detail below. 


Volume of supplies 

85. The Franklin Working Party laid considerable stress on the risk 
that too much attention to compositional problems might create a milk 
shortage. At the time this was undoubtedly a very vital consideration, 
but few witnesses have mentioned the point before the present Committee. 
Some have, however, pointed to the Tuberculosis Eradication Scheme, which 
aroused similar fears until it was realised that tuberculosis eradication 
and increasing milk production were proceeding simultaneously. 

86. The demand for milk for liquid consumption has been relatively 
static for some years and is also remarkably constant from month to month ; 
variations in consumption result mainly from the incidence of school holidays 
and holiday movements of the population. The liquid market has priority, 
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and any measures which affected it would have serious repercussions 
economically, nutritionally and politically. Milk supplies additional to the 
_heeds of the liquid market are used for manufacture. During the peak of 

early summer milk supplies, which is much more pronounced than it was 
in 1939, manufacturing plants are grossly overloaded, while for the rest of 
the year they operate below capacity or are completely idle, except in 
Northern Ireland. 

87. During the past few years, given normal weather conditions, the 
difference between total supplies and the requirements of the liquid market 
has tended to increase. In the year October, 1957, to September, 1958, the 
surplus over liquid requirements over the year as a whole was 27 per cent. 
of the total sales in England and Wales. From 1942 onwards, the critical 
period for supplies has occurred in late August and September, prior to 
autumn calving. In some years, supplies were inadequate even for the liquid 
market. This danger seems to have passed, although September remains a 
potential danger period. Despite the dry weather prevailing in the summer 
of 1959 the margin below which supplies are thought to be endangered was 
maintained throughout the worst weeks. 

88. Nevertheless we think it desirable to consider what might happen 
if supplies from all the problem herds producing milk low in s.n.f. were 
excluded from the market by some sort of penalty scheme. During the year 
1958/9 some 122,000 supplies in England and Wales were tested regularly 
for both fat and s.n.f. under the scheme inaugurated by the Joint Milk 
Quality Control Committee. Of these, about 3,000 fell below an annual 
average of 8-4 per cent. s.n.f. (based on not less than ten monthly tests) 
and about 8,500 averaged between 8-4 and 8°5 per cent. s.n.f. From informa- 
tion received from the National Agricultural Advisory Service we feel justified 
in assuming, for the purposes of calculation, that the herd size is the same 
as the national average. 

89. There are varying estimates of the average annual milk yield per 
cow, but we calculate that the complete elimination of milk supplies from these 
3,000 herds might lead to a maximum reduction of between 40 and 47 million 
gallons in the total annual milk sales in England and Wales (i.e. between 2:3 
and 2-7 per cent. of the total production). If the 8,500 herds with averages 
of between 8:4 and 8:5 per cent. s.n.f. are also taken into account the total 
reduction might be between 150 and 178 million gallons (i.e. a total of be- 
tween 8-6 and 10-2 per cent. of the total production). It must be remembered, 
however, that these figures relate to the year 1958/9 when s.n-f. levels are 
thought to have been exceptionally low. In the previous year (probably a 
more normal one) the number of herds averaging below 8-4 per cent. s.n.f. 
was only about 1,500 and we calculate that less than 6 per cent. of total 
milk production could have fallen below 8-5 per cent. s.n-f. 

90. We have, in addition, attempted to examine the possibility that 
shortages could arise at particular seasons and in local areas. No conclusive 
evidence is available in this field but data provided by the Milk Marketing 
Board (Table X) show that in April (the month in which s.nf. is normally 
lowest) there are regions where the supplies from between 25 per cent. and 
35 per cent. of herds might be expected to fall below 8-5 per cent. s.n.f. The 
Milk Marketing Board also supplied us with evidence from a random sample 
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of eleven creameries in different parts of England and Wales. These figures, 
which relate to the year 1958/9, reveal very marked seasonal and local 
variations. While the creameries may not be representative of the country 
as a whole and the year was an exceptional one, it is noteworthy that in 
March, 1959, 51 per cent. and in April, 44 per cent. of the milk supplied to 
three creameries in the Board’s West Midland Region averaged below 8°5 
per cent. s.n.f. Since the liquid milk market in March and April, 1959, 
absorbed respectively 80 per cent. and 71 per cent. of the total production 
it will be seen that the elimination of supplies below 8-5 per cent. s.n.f. could 
cause local difficulties. Nor can it be assumed that these would be confined 
to the spring. The data from the sample creameries indicate that supplies 
of milk averaging below 8.5 per cent. s.n.f. would have exceeded the volume 
going for manufacture in each of the following months:— December ; 
January ; February ; March; April ; August and September. 


TABLE X 


A table, based on Milk Marketing Board data, showing for each month 
from October, 1957, to September, 1958 


(a) the percentage of herds producing milk containing less than 8°5 per 
Cone. Sid. 


(b) the average s.n.f. content of milk supplies 
for each region of the Milk Marketing Board for England and Wales. 


(a) Percentage of herds below 8-5 per cent. s.n.f. 
































Region Oct. Nov. Dec: Jan. Feb. Mar. Apr. May June July Aug. | Sept. 
Northern... 5-15 6:48 | 10-67 | 12-36 | 12-13 | 13:14 | 19-95 | 11-94 3-86 88 | 11-58 9-60 
N. West ... 7:00 9-30 | 13-56 | 17-20 | 18-01 | 17-89 | 20-86 | 10-75 7:55 | 13-22 | 18-00 | 15-20 
Eastern ... | 13-02 | 10-09 | 10:53 | 15-08 | 18:98 | 19-91 | 22-16 | 12:47 | 11-59 | 23-20 | 26-94 | 23-22 
E. Midland 7:96 7-79 | 10:68 | 11:68 | 17-60 | 18-89 | 22:12 | 9-82 8-50 | 16°58 | 20-30 | 17-13 
W. Midland | 11:30 | 10-06 | 13:80 | 16-66 | 20:65 | 22-70 | 27:36 | 14-68 | 11-58 | 21:71 | 23-93 | 20-21 
N. Wales... 7°36 8-62 | 18:09 | 22-60 | 25-14 | 24-92 | 30:36 | 11-37 6:43 | 14:19 | 21-19 | 17-02 
S. Wales ... 6-44 8-18 | 13-46 | 21-65 | 27-01 | 26-43 | 31-54 | 14-32 9-48 | 16:99 | 20:48 | 16-74 
Southern... S74 6-50 7-19 24 | 13-10 | 15:46 | 18-33 8-26 8-52 | 14-21 | 15-45 | 11-41 
Mid West 7-06 6-34 7:66 | 12:89 | 15-80 | 15-92 | 18:44 7:68 8-40 | 17-00 | 16-12 | 10-57 
Far West... 3-46 2-61 4-75 48 | 10-35 9-46 9-44 2:83 3:03 58 6:32 4-53 
S. East 6:29 a Sl 6:13 9-50 | 11-28 | 10:56 | 14-55 6:70 6:27 | 10:07 | 10:72 9-62 

(6b) Average s.n.f. content of supplies 

| Aver- 

Region Oct. | Nov. | Dec. | Jan. | Feb. | Mar. ; Apr. | May | June | July | Aug. | Sept. | age 
Northern 8-76 | 8-73 | 8:68 | 8-65 | 8-65 | 8-64 | 8-60 | 8-68 | 8-76 | 8-69 | 8-66 | 8-69 | 8-68 
N. West 8-73 | 8-71 | 8-67 | 8-64 | 8-63 | 8-63 | 8-61 | 8-69 | 8-72 | 8-67 | 8-64 | 8-67 | 8-67 
Eastern... 8-71 | 8-74 | 8-71 | 8-67 | 8-64 | 8-64 | 8-61 | 8-70 | 8-71 | 8-62 | 8-59 | 8-63 | 8:66 
E. Midland 8-75 | 8:75 | 8:70 | 8:67 | 8:64 | 8-63 | 8-60 | 8:70 | 8-71 | 8-64 | 8:60 | 8-65 | 8-67 
W. Midland 8-71 | 8:72 | 8-68 | 8-65 | 8-62 | 8-61 | 8:57 | 8-66 | 8-68 | 8-61 | 8-59 | 8-62 | 8-64 
N. Wales 8-75 | 8-73 | 8-64 | 8-61 | 8-59 | 8-61 | 8:56 | 8-70 | 8-76 | 8:67 | 8:62 | 8:64 | 8-66 
S. Wales 8-74 | 8:72 | 8-67 | 8-61 | 8-58 | 8-58 | 8-54 | 8-67 | 8-69 | 8-63 | 8-60 | 8-63 | 8:64 
Southern 8:82 | 8-82 | 8-80 | 8-75 | 8-71 | 8:69 | 8-65 | 8-74 | 8:73 | 8-67 | 8-66 | 8-72 | 8-73 
Mid West 8-75 | 8:76 | 8-73 | 8:69 | 8-66 | 8-65 | 8-64 | 8-72 | 8:70 | 8:63 | 8-64 | 8-69 | 8-69 
Far West 8-87 | 8-89 | 8-83 | 8-77 | 8-73 | 8:74 | 8-75 | 8-87 | 8:87 | 8:80 | 8-78 | 8-82 | 8-81 
SBast...: 8:78 | 8:80 | 8:79 | 8-76 | 8-72 | 8-72 | 8-69 | 8-76 | 8:75 | 8:70 | 8-68 | 8-72 | 8:74 














91. We do not, however, think that shortages, either national or local, 
would be a likely result of a compositional payment scheme unless penalties 
were so severe as to drive many producers out of business. In practice it 
seems to us most unlikely that a reduction in supplies could take place on 
the scale we have suggested in the preceding paragraphs. It is likely that 
in many small herds the problem of low s.n.f. could be rectified by the removal 
of one or two animals and that it would only be in a very limited number of 
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cases that a scheme would lead to the withdrawal of the milk of a complete 
herd. There are, of course, various other factors which could affect the 
volume of supplies, e.g., the replacement of older cows by lower-yielding 
heifers and changes of breed structure on the one hand, and, on the other, 
increasing yields which would result from improved feeding to correct milk 
compositional troubles. It is difficult to make a quantitative assessment of 
the effects of these factors but they are unlikely to be large. We think, 
therefore, that although at some times of the year and in particular areas 
very large quantities of the milk produced might fall to s.n.f. levels at which 
the producer would be penalised, the reduction in total output would be 
likely to be small. 

92. An absolute legal standard prohibiting the sale for liquid consump- 
tion of milk below a certain s.n.f. content would clearly have a more 
drastic effect than any compositional payment scheme. Few dairies would 
be able to maintain a close daily check on all incoming supplies, but 
assuming that such facilities became available and all supplies which fell 
below a prescribed level were rejected we believe that it would be imprac- 
ticable at present to introduce a standard in line with the existing presumptive 
standard of 8-5 per cent. s.n.f. Of the eleven dairies for which information 
concerning s.n.f. was supplied by the Milk Marketing Board, ten would 
have been obliged to reject over 30 per cent. of their supplies in one 
month or another, and it would not have been uncommon for some to 
have to reject between 40 and 50 per cent. of their supplies in the difficult 
spring months. 

93. The volume affected could, of course, be reduced by setting the 
rejection level at a lower standard. Thus at 8-3 per cent. s.n.f. none of the 
eleven dairies would have needed to reject more than 16 per cent. of their 
supplies and only four would have rejected more than 10 per cent. in the 
winter months, when production is normally lowest. Though we have 
no exact information about the amounts of milk used for manufacture 
in particular areas at particular times, it seems reasonably certain that 
there would be little danger of local shortages for the liquid market 
under these circumstances. Nevertheless, we consider that it would be very 
undesirable to set an absolute standard at such a low figure. 

94. In Scotland and Northern Ireland, the danger of any breakdown in 
supplies to the liquid market is even more remote because a much larger 
proportion of the total supply goes for manufacture. It is probable, too, 
that the incidence of compositional troubles in these countries would be less. 
Production Costs 

95. The cost of effecting improvements in milk composition is difficult 
to assess. It should be stressed that although reference is made to costs 
per gallon, this is only one of the factors affecting the profitability of the 
milk-producing enterprise since this depends on the product of the following 
factors : 

(A) the difference between the cost of production and selling price per 
gallon of milk, 

(B) the number of gallons sold per cow, 

(C) the number of cows per acre, and 

(D) the acres devoted to cows on the farm. 
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Any factors in this product AXBxXCxXD can affect the profitability of 
the enterprise—a decrease in A could, for example, be offset by an 
increase in B and C. Changes to effect an improvement in milk composi- 
tion are likely to include improvements in feeding although, as has been 
stressed earlier, in some circumstances feeding may have little, or at least 
insufficient, effect. In such problem herds drastic measures such as changes 
in breeding policy and severe culling might be needed and it is impossible 
to forecast their cost. However, some estimate of the probable effect of 
feeding and of breed is given below. 

96. The influence of feeding on milk composition has been reported in 
many experiments, from which we have calculated that, taking into account 
the increase in yields that frequently accompanies better feeding, the cost 
of improving s.n.f. by feeding ranged from 0:02d. to 3°66d. per gallon 
per 0-1 per cent. s.nf., with an average of 095d. It is probable that, 
in the majority of herds where feeding can improve milk composition, 1d. 
per gallon per 0:1 per cent. s.n.f. would be a typical cost. This mainly 
reflects the cost of feeding a ration with a higher proportion of concentrates. 
The Report of the National Investigation into the Economics of Milk Pro- 
duction has also shown that the cost of producing milk by bulk. feeding 
(grazing, silage and kale) was cheaper (14-95d. per gallon) than by tradi- 
tional feeding (hay and concentrates) at 17-08d per gallon. 


97. Detailed information is not available about the influence of milk 
yield or of breed on the cost of producing milk solids. However, the 
evidence from the National Investigation into the Economics of Milk Pro- 
duction shows that, in general, the higher-yielding herds give the greatest 
profit and it is known from this and other evidence that higher yields 
tend to be associated with those breeds producing milk of lower composi- 
tional quality. The data from the National Investigation and the results 
of the B.O.C.M. Bull Progeny tests enable some estimates to be made 
of the cost of producing milk solids. These show that, at normal yield 
levels, there appears to be no significant difference in the cost per unit 
of s.n.f. between the Ayrshire, Friesian and Shorthorn breeds, although 
the Friesian maintains this position largely by virtue of its higher yield. 
The limited evidence suggests that the Channel Islands breeds may be 
rather more costly producers of s.n.f. 

98. These results, taken together, indicate that there are strong economic 
forces in favour of the use of higher-yielding strains and breeds and of 
cheaper methods of feeding. These are ‘all practices which, if followed 
indiscriminately, are likely to result in a reduction in composition and, if 
this is to be avoided, fairly strong financial incentives to produce milk 
_ of higher compositional quality will be required. 


Can useful advice on compositional troubles be given to the farmer? 


99. There is no great anxiety amongst farmers these days about low 
butterfat, even though some are subject to financial penalties under the 
butterfat testing schemes. This is not, however, the case with low s.n-f. 
and it is pertinent to note that most of the witnesses who have opposed 
a differential payment scheme based on s.n.f. have done so on the grounds 
that it would be unfair to penalise the farmer for a fault for which 
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there is no effective remedy. While we admit that there is still much 
to be learned ‘about the causes of low s.n.f. and their correction, we are by no 
means so despondent as are some of our witnesses about the ability of 
the advisory services to prescribe effective remedies in a large number of 
herds. As we have already stressed, a good deal more research is needed 
(paragraph 73) but it does appear that certain known factors can operate 
individually or in combination to produce milk of low compositional content, 
particularly at specific, well-recognised periods of the year. 

100. When a problem develops, the earlier the farmer is informed and 
the sooner he seeks advice, the greater will be the hope of successful 
measures being applied. This may be particularly so in the very small 
herd, where the influence of the individual cow can be profound or, more 
generally, in herds where there is inadequate feeding or where widespread 
sub-clinical mastitis can make the difference between the herd milk being 
just above or just below the presumptive legal standard for s.n-f. 

101. In certain herds, it is possible that the root of the problem can be 
discovered but that it may be of such a nature, or have been operating 
over such a long period, that successful short-term remedial action cannot 
be advised. Many such herds will, however, respond to longer-term 
preventive advice. 

102. There remains the proportion of herds in which the genetic potential 
—as judged by s.nf. testing of individual cows and by a lack of response 
to measures applied for the correction of other factors—may suggest that 
drastic culling is necessary if quick results are to be achieved. In addition, 
it may be decided to embark on a long-term improvement by breeding 
from a (bull of high s.n.f. potential in the same breed—if such an animal 
is available—or by selective cross-breeding, putting cows whose milk 
is of poor composition to a bull of a breed with high s.nf. potential. A 
cross-breeding policy of this type would be the means of discontinuing the 
use of the poorer cows as foundation stock for future breeding within the 
herd and yet would allow production to continue unimpeded. It would at 
the same time allow replacements or additions to the pure-bred herd to be 
produced from those cows in the herd with a better compositional potential, 
or replacements could be provided from those cross-breds which yielded 
milk of improved composition. 


Summary of the Panel’s conclusions 

Trends in milk composition 

103. During the past fifty to sixty years, there has been some decline 
in the recorded values for milk composition in England and Wales, but 
little change in Scotland. The decline has taken place at an uneven 
rate, and the evidence is not wholly conclusive, but it seems that the 
present s.n.f. and butterfat levels of 8-7 per cent. and 3-6 per cent. respec- 
tively are 0-1 per cent. lower today than those recorded sixty years ago, 
and that during the past thirty years there has been a fall of 0-2 per cent. 
in s.n.f. 

104. The reasons for this apparent decline cannot be stated with certainty. 
Changes in analytical techniques and the widening of the basis of sampling 
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in recent years may be partly responsible, but factors which appear to have 
contributed at various times are :— 

(a) the depressed state of farming in the early 1930s, which probably 
affected feeding levels adversely ; 

(6) the introduction of the Milk Marketing Scheme in 1933 which led 
to the inclusion in the liquid milk supply of some lower-quality 
milk which could not previously find an outlet into the liquid market ; 

(c) the emergence to a dominant position of the Friesian breed which, 
despite an improvement in fat content in the last twenty to twenty- 
five years, is recognised as giving milk with the lowest solids content 
on average of all the main dairying breeds. 

105. In the last decade, there seems to have been little further decline 
in compositional levels as measured by national annual averages, but these 
averages may well conceal local and seasonal variations of considerable 
magnitude. However, if breed averages for composition remained at present 
levels, the complete predominance of the Friesian breed at the expense of 
the Shorthorn would lower slightly the compositional content of the milk 
supply in the United Kingdom, both in fat and s.n-f. contents. 


Scope for the improvement of milk composition 

106. While there remains scope for research into factors determining 
s.n.f. levels—and we strongly urge that such research should be encouraged 
—we consider that the majority of farmers can already be given useful 
advice on s.n.f. difficulties. 


Influence of breeding 


107. As both the fat and s.nf. contents of milk are under genetic 
control, progressive gains could be made by breeding directly for s.nf., 
but the narrow range that exists in s.n.f. content would mean that such gains 
would probably not exceed 0-02 per cent. s.n.f. per annum by breeding within 
the breed, even if all attention were concentrated on selection for this 
factor. 

108. The correlation between fat and s.n.f. is insufficient at the herd 
level to justify the breeder or A.I. centre in relying entirely on fat content 
when selecting individual animals, but at the national herd level, continued 
breeding for increased fat content may be expected to bring with it an 
increase, though a smaller one, in s.n.f. content. 

109. To encourage an increase in s.nf. content, the following measures 
are suggested :— 

(i) s.n.f. records should be required as soon as practicable for the 
proving of all dairy bulls standing at A.I. centres and ultimately 
for their selection ; 


(ii) voluntary s.n.f. recording should be made available to herd owners ; 

Gii) s.n.f. testing facilities for individual cows should be made available 
for owners of herds that require them ; 

(iv) in dairy bull licensing an s.n.f. requirement should be added, as 
soon as practicable, throughout the United Kingdom ; in the mean- 
time we suggest that the qualifying fat standards should be raised. 
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Influence of feeding 

110. While feeding is only one of several environmental factors affecting 
the composition of milk, it is often of primary importance. Underfeeding, 
particularly of starch equivalent, can be responsible for a low level of 
s.n.f. in milk, due largely to a reduction in the protein fraction. Recovery 
in milk protein content can follow an improvement in feeding, but this does 
not invariably occur in the short term and probably becomes more difficult 
the longer the cow has been underfed. To maintain the potential milk 
composition of a herd, the cows must calve in good condition, the feeding 
regime must be adequate and the ration fed must at all times be sufficient 
both for the maintenance of the cow and for the milk production expected. 

111. Given an adequate supply of good grazing, milk of satisfactory com- 
position can be produced from grazing alone over the entire grazing season, 
without recourse to supplementary feeding. : 

112. Hay and silage may vary widely in starch equivalent, and over- 
estimation of their value may lead to a decrease in compositional content. 


Other management factors affecting milk composition 

113. As the compositional Jevels of a cow’s milk tend to decrease with 
successive lactations, the higher the average age of the cows in the herd 
the lower is likely to be the composition. 

114. Calving policy is of some importance. When conception is delayed 
or absent, the lactation average value for s.n.f. will be lower than if the 
cow had become pregnant at the normal time. 

115. Stage of lactation and season of the year also exert an influence 
on the solids content of the milk. Some herd milks could be improved 
by ensuring that a proportion of the herd calves during the early spring. 

116. While mastitis has little influence on s.n.f, levels nationally, it can 
be a significant factor in depressing the s.n.f. content of the milk of 
individual herds. 


The effect of efforts to improve composition on production costs and volume 
of supplies 

117. In many herds having trouble with milk composition an improve- 
ment could be effected fairly rapidly with little effect on overall profit- 
ability—e.g. by correcting underfeeding. Certain herds, however, would 
present greater difficulties and it might be necessary to adopt a long-term 
policy of improvement with regard both to management and breeding, or to 
undertake drastic culling. In such herds, the cost could be high. 

118. While it is impossible to make an accurate quantitative assessment, 
there appear to be no grounds for supposing that a compositional payment 
scheme for s.n.f. need result in a shortage of supply to the liquid milk 
market in England and Wales. In Scotland and Northern Ireland, there 
would be even less danger of a shortage in liquid supplies. 
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REPORT OF THE PANEL SET UP TO CONSIDER THE FREEZING. 
POINT (HORTVET) TEST FOR ADDED WATER 


1. The basis of the test is that the freezing-point of cows’ milk is 
much more nearly a constant than any of its chemical characteristics. Milk 
is a fluid in which, except for minor constituents, only lactose and part 
of the mineral salts are in true solution and it is only the concentration 
of these substances in solution which affects the freezing-point. Although 
the lactose content varies appreciably in the milk of an individual cow, 
the effect of this on the freezing-point is almost exactly counterbalanced 
by a slight change in the mineral content in the opposite direction. ‘This 
is a normal physiological reaction to maintain an osmotic equilibrium 
between milk and blood. 

2. The dissolved lactose and salts lower the freezing-point of milk below 
that of water (O°C) and genuine fresh milk freezes at about —0-:545°C 
(but see paragraph 6 below). The difference between this value and the 
freezing-point of water is, for simplicity, referred to in this report as 
the freezing-point depression (F.P.D.) and expressed in whole numbers, 
hence a freezing-point of —0°545°C becomes an F.P.D. of 545. When 
water is added to a genuine milk, the concentration of lactose and mineral 
salts is diluted and the freezing-point moves nearer to that of water, 
i.e. the F.P.D. decreases, and it can be shown that for each 1 per cent. 
of added water the F.P.D. decreases by about 5 to 6 units. When the 
Hortvet test is done under carefully standardised conditions, the accuracy 
is about +0-002°C, or within 4 units of F.P.D. 


3. The constancy of the F.P.D. and its possible use as a means of 
detecting added water in milk was the subject of a report(!) by Monier- 
Williams to the Local Government Board as long ago as 1914. Hortvet 
in 1921 published a paper(?) in which he described an apparatus for deter- 
mining the F.P.D. and a technique of using it that gave closely reproducible 
results. With minor modifications, the apparatus and technique he described 
have become universally used and the test so carried out is always known 
as the Hortvet test. It became a standard test in the United States within 
two years of the publication of his paper and it was speedily adopted 
in this country. Papers by British workers, notably Elsdon and Stubbs(*) 
appeared from about 1930 onwards and in 1934 these two workers pub- 
lished(*) the results of the examination of 1,000 genuine milk samples. It 
‘may thus be said that the Hortvet test has a long history and that public 
analysts and other workers in Great Britain have had exiperience of it for 
nearly thirty years, during which time literally millions of samples of 


() Monier-Williams, G. W., Report to the Local Govt. Board on the Freezing-Point of 
Milk, etc. (Food Reports No. 22). (H.M.S.O., 1914.) 

(*) Hortvet, J., J. Industr. Engng. Chem. (anal. ed.) (1921) 13, 198; J. Ass. Off. Agric. 
Chem., (1922) 5, 172, 470 and 484; (1923) 6, 424 and 429. 

.@) Elsdon, G. D. and Stubbs, J. R., Analyst, (1930) 55, 423. 

(*) Stubbs, J. R. and Elsdon, G. D., Analyst, (1934) 59, 146. 
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cows’ milk, both genuine and adulterated, must have been examined by 
this test. 


4. In 1946, the Department of Health for Scotland published a report(?) 
entitled “ The Freezing-Point (Hortvet) Test of Milk”. After surveying the 
evidence available at that time, the committee responsible for the report 
concluded that the freezing-point depression, as determined by the Hortvet 
method, “is capable of furnishing conclusive evidence regarding the 
presence or absence of added water”. They stated that it was essential 
to use a standard type of apparatus and to adhere to an accurately stan- 
dardised technique, and they endorsed a previous recommendation of the 
Society of Public Analysts that both should be as described by Hortvet. 
Because an occasional sample of genuine milk might show a F.P.D. of less 
than 530, they were of opinion that the right to demand an “appeal to 
the cow” should be retained. They concluded that if it “ were to be given 
legal recognition, the test would go far towards providing a solution” 
to the legal difficulties arising from the fact that the present standards for 
milk are presumptive and not absolute. The Committee did not say, how- 
ever, how they thought this legal recognition should be given. 

5. Some years ago, largely in response to requests from the dairy 
industry, the British Standards Institution produced a draft specification for 
both the apparatus and the method of determining the freezing-point of 
milk. The apparatus and method are essentially that of Hortvet, with a 
number of ambiguities resolved. The specification was published in April, 
1959 as B.S.3095. Using this B.S. method, collaborative trials have shown 
that workers in different laboratories can obtain results within 2 to 3 
F.P.D. units of each other for the same sample. 


The freezing-point depression of geniune milk 


6. As a result of the large-scale experience with genuine milk referred 
to in paragraph 3, it is now almost universally agreed that, with certain 
reservations made below, the F.P.D. of fresh genuine milk lies between 530 
and 560 (it will be appreciated that the F.P.D. of water is zero). This, of 
course, applies to the milk from individual cows ; samples of bulked milk 
from several cows show a much narrower variation and in practice the 
F.P.D. of samples drawn from quantities of 200 gallons or more is unlikely 
to be less than 540. The average of numerous determinations is approxi- 
mately 545. 


7. As milk ages, its acidity increases and brings more milk constituents 
into solution, thus increasing the F.P.D. For this reason, a determination 
of the F.P.D. should always be accompanied by a determination of the 
titratable acidity of the sample at the time of testing and the B.S. method 
advocates rejection of the sample after the acidity has risen above a certain 
value. In paragraphs 15 to 17 we discuss the problem of the aging of 
milk from the vendor’s point of view. 


8. It has become apparent in recent years that in certain abnormal 
circumstances the F.P/D. of a genuine milk may fall markedly below 530, 
even as low as 510. This may happen when the cows have been shut up 


(1) H.M.S.O., 1946. 
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all night without access to water, so that when first turned out in the 
morning they drink abnormally large quantities of water. Reports() 
have been published which show that the milk obtained at the evening 
milking may in these circumstances have an abnormally low F.P.D. and 
the F.P.D. obtained at the morning milking may be abnormally high, so 
that if the morning and evening milks are mixed, the F.P.D. of the mixture 
is not abnormal. 

9. It has also been reported(*) that, very occasionally, when cows are 
first changed over from winter feeding to grazing on lush spring grass, the 
F.P.D. of both the morning and the evening milk may be abnormally low, 
the smallest figure at present recorded in such circumstances being 515. 
Even when this phenomenon is observed in certain cows, it may not 
happen the following year. The cause is not properly understood. 

10. It must be emphasised that these cases of an abnormally low F.P.D. 
in genuine milks are exceptionally rare, but because they may possibly 
happen one cannot say that a F.P.D. of less than 530 is always proof that 
the sample contains added water. It is a comparatively simple matter, 
however, to check the point in such circumstances by arranging for “ appeal 
to the cow” samples to be taken, and it will'be noted that a recommenda- 
tion to this effect was included in the Scottish report. 


The detection of added water 


11. The addition of 1 per cent. of water to genuine milk decreases its 
F.P.D. by 5 to 6 units, depending on the F.P.D. of the original milk. In 
the absence of any prior knowledge of the F.P.D. of the original milk, a 
public analyst would report a sample as watered if the F.P.D. was less than 
530 Gf between 510 and 530 he might report it as suspicious and ask for 
an “appeal” sample, for the reasons given above). Hence, if the original 
milk had an F.P.D. of 530, even 1 per cent. to 2 per cent. of added water 
would be detected ; if it were 560, even 5 per cent. would only decrease the 
F.P.D. to 532 and would probably escape detection. But the fact that 
slight watering of a few milks would not be detected is not an argument 
against the general use of the test; it would be difficult to name any 
analytical test that will infallibly detect all adulterated samples of a certain 
type, no matter how slight the adulteration. It is true to say that, on the 
basis of the Hortvet test all samples containing more than 6 per cent. of 
added water, most containing from 2 per cent. to 6 per cent. and some 
containing even less, will be reported against and provided “ appeal ” samples 
are available it is also true ‘that no genuine sample will be incorrectly 
reported as containing added water. 

12. The latter point is worth further consideration. If there were any 
possibility, inherent in the test, of a genuine milk being reported as watered, 
it would not be a complete bar to the use of the test since it would still 

(‘) Hillman, H. C. et al., Chem. & Ind., (29.4.50) 333; Aschaffenburg, R. and Rowland, 
S. J., Chem. & Ind., (26.8.50) 636; Williams, R. and Ellis, H., Munic. J., Lond., (17.4.53) 757; 
Houlbrooke, A., Chem. & Ind., (15.10.55) 1349. 

(?) Bagnall, D. J. T. and Smith, A., Analyst, (1955) 80, 623; Aschaffenburg, R. and 


Veinoglou, B. C., J. Dairy Res., (1944) 13, 267; Buchanan, J. H. and Lowman, O. E., J. Dairy 
Sci., (1929) 12, 484; Aschaffenburg, R. and Temple, P. L., J. Dairy Res., (1941) 12, 315. 
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be a useful piece of evidence to be given its proper weight in conjunction 
with the rest, but it would be a bar to giving the test legal force (see below). 
This kind of error might theoretically arise in two ways. In the first place, 
there might be a mistake by the analyst, i.c., he might report a significantly 
erroneous value for the F.P.D. Any human observer can err in any 
observation ; but it is as unlikely that errors will be made in the Hortvet 
test as in any analytical determination properly carried out by trained 
and responsible persons. In practice, whenever the F.P.D. of an official 
sample of milk received in the laboratory of a public analyst indica'tes 
probable watering, it is at once checked by the public analyst himself or his 
deputy. Duplicate readings will always be taken and checks made that 
the apparatus is working correctly. The risk of blunders in this determination 
should thus be quite negligible. Moreover, there is the added safeguard 
that the person from whom the sample was procured can usually have the 
F.P.D. determined on his own counterpart sample. 

13. Secondly, the milk might be a genuine sample but so abnormal that 
its F.P.D. falls outside the usual range. This has been discussed above. 
In all the numerous observations that have been made all over the world 
in the last twenty-five to thirty years, the only reports of abnormal F.P.D.s 
are those referred to. Provided “appeal” samples are taken, the farmer 
is fully protected against injustice. Theoretically, a seller of mixed milk 
from more than one source is not protected ; but it is almost inconceivable 
that such milk should all ‘be so abnormal that the F.P.D. of the mixed 
milk leads to an accusation of watering. 

14. It has been suggested that a farmer or other person who is both 
dishonest and cunning might add to the milk not only water but also some 
other substance that would lead to the mixture having a F.P.D. within 
the normal range for genuine milks. This possibility exists, of course, just 
as it is theoretically possible to mask other kinds of adulteration; in 
practice, it would be most difficult. The analyst receiving a sample of 
milk does not determine the F.P.D. alone; as an absolute minimum, he 
will always determine also the fat and s.nf., and the milk will be tasted. 
Other tests will be carried out at the ‘analyst’s discretion which may vary 
according to the circumstances, and will depend to some extent on the 
results obtained from the preliminary tests ; ash and nitrogen determinations 
are frequently made. In consequence, a farmer who wished to water his 
milk without risk of discovery would have to add a solution that would 
not rouse the suspicions of the analyst by leading to abnormal results in 
his other tests. Ifa sugar solution of the correct strength were used, the 
taste of the milk would be affected, its fat content would be lowered in 
proportion to the amount of water used, abnormal charring wouid be 
noted during the determination of the fat, and further investigation would 
certainly lead to the detection of the added sugar. Similarly, a salt solution 
would affect the taste and give an abnormally high ash content with an 
abnormally low nitrogen content. These instances could be multiplied 
and it may be said that to devise 'a means of deceiving a competent analyst 
would be so difficult and expensive in time and money as to remove any 
incentive for doing it. Nevertheless, the Hortvet test must clearly not be 
made the sole criterion of the presence or absence of added water; 
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the public analyst must retain the right to use at his discretion such other 


tests as he wishes and to base his opinion on the whole of the evidence 
available to him. 


The vendor’s point of view 


15. As stated above, the Hortvet test can only be carried out so long as the 
acidity of the milk is below a certain level. When a formal sample is taken, 
one of the three parts into which the sample is divided is handed back by 
the sampling officer to the farmer, dairyman, or other person from whom 
the milk was obtained. After taking the sample, the sampling officer has to 
transmit one part to the public analyst, who has then to examine it. If he 
finds that the Hortvet test indicates the presence of added water he informs 
the sampling officer, who then informs the vendor (as a rule) that the sample 
has been found unsatisfactory by the public analyst. There must therefore 
always be some delay before the person from whom the sample was taken 
knows that the public analyst is proposing to report against it, and unless 
his portion has been kept in a refrigerator, it may then be impossible 
(because of the development of undue acidity) for the F.P.D. to be deter- 
minded. There is thus some theoretical objection to the Hortvet test being 
accepted as conclusive evidence, on the ground that the prosecution would 
be asking the Court to accept, overriding all other evidence, a statement by 
the public analyst which the defence might be unable to rebut. Because of 
the expense, vendors cannot be expected to have all their samples examined 
by the Hortvet test, since 90 per cent. or more will not be questioned by 
the public analyst. 


16. In practice, the objection is probably so small that it may be ignored. 
The possibility of error by the public analyst is, as stated above, negligible, 
and the integrity and trustworthiness of public analysts is rarely if ever 
called in question by the defence. None of the bodies giving evidence ‘to 
the Committee has raised objection to the Hortvet test from this point of 
view, not even those most closely representing farmers and other interested 
parties. For several years, in the present state of the law, the Hortvet 
test has been used as evidence of the presence of added water in Courts 
of Law and has been almost always accepted by them (but see below), and we 
do not know of any case in which the defence have put forward the particu- 
lar objection now under discussion. It has been suggested that the sampling 
officer could add a small tablet of some suitable preservative to each of the 
three parts of the sample, thereby preventing the milk from decomposing. 
It is not certain that a suitable preservative tablet could be formulated to 
which there would be no objection on other counts, and for a sampling 
officer to add something to a sample taken under the Food and Drugs Act 
would be a completely novel departure from normal practice and is open to 
legal objection on the ground that the public analyst would not receive the 
sample in the state in which it was taken. To meet this latter difficulty, it 
has been suggested that the sampling officer could divide a formal sample 
of milk not into three parts, as at present required by the law, but into six. 
Three of the six parts would be bottled and sealed exactly as they are today: 
the other three would be treated by him with preservative. The public 
analyst and the vendor would each be given one bottle of preserved milk 
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for the freezing-point test only and one of untreated milk for all other 
analytical purposes, and similar bottles would be reserved for the Govern- 
ment Chemist if required. This suggestion commends itself in that it pro- 
vides all parties with a sample of the milk in the state in which it was taken, 
together with an extra preserved sample to be used only for one specific 
purpose. It depends however on the formulation of a suitable preservative. 


17. The Scottish committee referred to in paragraph 4 considered the 
possibility of injustice to the vendor and concluded that he should be 
advised, by notice on the label of his portion, either to have it examined by 
an analyst at once or to store it in a refrigerator until the sampling officer 
should inform him of the public analyst’s opinion of its genuineness. We 
agree with this conclusion ; sampling officers should be instructed to draw 
the vendor’s attention to the notice and to pass on to him with the least 
possible delay the opinion of the public analyst, whether the milk is found 
to be unsatisfactory or not. | 


The legal position 


18. In England and Wales, and (as far as is known) in Northern Ireland, 
there is little or no dissatisfaction with the present position of the Hortvet 
test on the part of either those concerned with producing and selling milk 
or those charged with the duty of ensuring its freedom from added water. 
Although the well-known legal textbook “ Bell’s Sale of Food and Drugs” 
does not contain any reference in the index (or apparently anywhere else) 
to the Hortvet test, the test has become so well-known to magistrates and 
the legal profession, and is so universally used and relied on by public 
analysts, that it is extremely rare to find either magistrates who reject the 
evidence the test affords or persons who will go into the witness-box for 
the defence and testify against its trustworthiness. (A case of the latter sort 
did occur in 1958, but the accuracy of the test was upheld by the magistrates 
and the evidence against it was discredited.) Moreover, farmers and others 
at risk of prosecution have come to realise that the test protects them against 
the possibility of unjust conviction for selling milk below the presumptive 
legal standards, by demonstrating that the sample in question does not con- 
tain added water. The test probably leads to this conclusion more often than 
it leads to legal proceedings, and for this reason opposition to its use by 
those affected has almost disappeared. 


19. In Scotland, however, the position appears to be somewhat different. 
The Scottish report(!) quotes cases in which, although the milk was below 
the legal presumptive limit of non-fatty solids and was shown by the Hortvet 
test to contain added water, the Bench accepted as satisfactory rebuttal of 
the accusation, the sworn evidence of the defendant and his servants that 
they did not tamper with the milk. It might have been thought that the 
publication of an official report giving complete approval to the test and 
recommending that it be given legal recognition would in itself make it almost 
impossible for the evidence afforded by the test to be rejected in legal pro- 
ceedings ; but the Committee has been told that, in the north of Scotland 
the test is still viewed with suspicion, and that prosecutions are exceptional 
unless the Hortvet test shows a substantial amount of added water and the 


(1) The Freezing-Point (Hortvet) Test of Milk (H.M.S.O., 1946). 
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milk is also well below the presumptive limits in both fat and non-fatty 
solids. It may be that some Benches take the view that because the recom- 
mendation in the Scottish report ‘has not been implemented, there must be 
in the opinion of the Government some flaw in the test. However this may 
be, it does seem that in Scotland, legal recognition for the test would be 
welcomed by local authorities and their officers and would not be opposed 
by any other responsible body ; while elsewhere in the British Isles the same 
action might not be so necessary but would certainly have no undesirable 
consequences and would clarify the position. 

20. Any attempt to bring the Hortvet test more definitely within the 
framework of the law relating to milk must take account of the following 
facts. 

(a) Although the great majority of genuine milks have F.P.D.s between 
530 and 560, there are some exceptions. When an official sample 
of milk is found to have a F.P.D. between (say) 510 and 530, there 
may therefiore sometimes be doubt whether it contains added water 
or not. This doubt can be resolved if “appeal” samples are 
available, and usually in no other way. 

(b) The Hortvet test must not be made conclusive evidence in itself 
without reservations, because of the possibility discussed above 
(improbable though it may be) of the F.P.D. of a watered milk 
being “faked ” so as to be within normal limits. 


(c) The apparatus and technique of the test must be defined so as to 
avoid arguments in Court whether in a particular case the require- 
ments for an accurate determination have been met; at the same 
‘time, such details are best avoided in an Act because it takes 
another Act to alter them if this should become necessary, e.g., if 
advances in science provide an improved or a different test. The 
obvious suggestion is that any legal enactments relating to the 
Hortvet test should be made by way of regulations under the Act 
and that reference should be made therein to the relevant British 
Standard (see paragraph 5). It appears to us, however, that there is 
a difficulty here in that the Food and Drugs Act, 1955, does not give 
Ministers power to make such regulations. Section 4 gives wide 
powers for making regulations, but by Sub-section (3), milk is 
specifically excluded. Regulations relating to milk may be made 
under Sections 29, 30, 33 and 35, but the purposes for which such 
regulations may be made are specified and do not appear to include 
modifications to the law of the kind now contemplated. The 
equivalent power given to the Secretary of State for Scotland in the 
Food and Drugs (Scotland) Act, 1956, is likewise limited. The 
regulations we envisage would, therefore, appear to require amend- 
ing legislation. 
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Evidence Received 


Evidence was received from the following :— 


Advisory, educational and research bodies 


*Hannah Dairy Research Institute. 

National Institute for Research in Dairying. 

*Royal (Dick) School of Veterinary Studies, Edinburgh. 

Royal College of Veterinary Surgeons. 

Scottish Agricultural Colleges (jointly) (Edinburgh and East of Scotland College 
of Agriculture; North of Scotland Agricultural College; West of Scotland 
Agricultural College). 

*Veterinary School, University of Glasgow. 
*Veterinary School, University of Liverpool. 


Breed societies 


Ayrshire Cattle Breeders’ Association of England and Wales. 
Ayrshire Cattle Herd Book Society. 
British Friesian Cattle Society. 
*British Kerry Cattle Society. 
*Committee of Breed Society Representatives. 
English Guernsey Cattle Society. 
*Gloucester Cattle Society. 
Jersey Cattle Society of the United Kingdom. 
*Northern Dairy Shorthorn Breeders’ Society. 
Shorthorn Society of the United Kingdom of Great Britain and Ireland. 
*South Devon Herd Book Society. 


Dairying industry 
Aberdeen and District Milk Marketing Board. 
*British Dairy Farmers’ Association. 
Co-operative Milk Trade Association. 
*Joint Milk Quality Control Committee. 
*Midland Counties Dairies Ltd. 
(Milk Marketing Board (England and Wales). 
Milk Marketing Board for Northern Ireland. 
National Association of Creamery Proprietors and Wholesale Dairymen. 
National Dairymen’s Association. 
Northern Ireland Milk Alliance. 
North of Scotland Milk Marketing Board. 
Quality Milk Producers Ltd. 
*Scottish Association of Milk Product Manufacturers. 
Scottish Milk Marketing Board. 
Scottish Milk Records Association. 
tUnigate Ltd. 


Government departments etc. 


Committee on Medical and Nutritional Aspects of Food Policy. 
Department of Agriculture and Fisheries for Scotland. 
Department of Health for Scotland. 

Ministry of Agriculture, Fisheries and Food. 

Ministry of Agriculture for Northern inelans. 

Ministry of Health. 


* Written evidence"only. 
t Oral evidence only. 
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Local Government associations 
Association of County Councils in Scotland. 
Association of Municipal Corporations. 
*Convention of Royal Burghs. 
Counties of Cities Association. 
County Councils’ Association. 
*Metropolitan Boroughs’ Standing Joint Committee. 
*Rural District Councils’ Association. 


Other agricultural organisations 


*British Oil and Cake Mills, Ltd. 
Compound Animal Feeding Stuffs Manufacturers National Association Ltd. 
National Farmers’ Union of England and Wales. 
National Farmers’ Union of Scotland. 
Royal Highland and Agricultural Society of Scotland. 
Ulster Farmers’ Union. 


Professional societies 


Association of Public Analysts. 

* Association of Public Health Inspectors. 
British Medical Association. 
British Paediatric Association. 
British Veterinary Association. 

*Royal Sanitary Association of Scotland. 
Society of Medical Officers of Health. 


Other bodies and persons 


*British Standards Institution. 

Dr. C. O. Claesson. 
*Mr. E. G. Davies and Mr. C. D. Rickaby. 
+Dr. J. G. Davis. 
*Hughes Brothers, Ltd. 
*National Council of Women of Great Britain. 
*Mr. C. Wheaton-Smith. 


* Written evidence only. 
+ Oral evidence only. 
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APPENDIX B 


The Sale of Milk Regulations, 1939 

The Minister of Agriculture and Fisheries, in exercise of the powers conferred 
on him by Section 23 of the Food and Drugs Act, 1938(a), does hereby make 
the following Regulations :— 

Milk 

1. Where a sample of milk (not being milk sold as separated, or condensed 
milk) contains less than 3 per cent. of milk-fat, it shall be presumed for the 
purposes of the Food and Drugs Act, 1938, until the contrary is proved, that 
the milk is not genuine, by reason of the abstraction therefrom of milk-fat, or 
the addition thereto of water. 

2. Where a sample of milk (not being milk sold as separated, or condensed 
milk) contains less than 8-5 per cent. of milk-solids other than milk-fat, it shall 
be presumed for the purposes of the Food and Drugs Act, 1938, until the contrary 
is proved, that the milk is not genuine, by reason of the abstraction therefrom 
of milk-solids other than milk-fat, or the addition thereto of water. — 


Separated Milk 
3. Where a sample of separated milk (not being condensed milk) contains 
less than 8-7 per cent. of milk-solids other than milk-fat, it shall be presumed for 
the purposes of the Food and Drugs Act, 1938, until the contrary is proved, that 
the milk is not genuine, by reason of the abstraction therefrom of milk-solids 
other than miulk-fat, or the addition thereto of water. 


Commencement 


4. These Regulations shall come into operation on the First day of October, 
One thousand nine hundred and thirty-nine. 


| Extent 
5. These Regulations shall extend to England and Wales. 


Short Title 
6. These Regulations may be cited as the Sale of Milk Regulations, 1939. 


(a) 1 & 2 Geo. 6. c. 56. 
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APPENDIX C 


Existing Schemes to Improve Milk Composition 


ENGLAND AND WALES 
_ 1. In England and Wales there are two schemes designed to encourage an 
improvement in the compositional quality of milk. These are:— 
(a) the Joint Milk Quality Control Committee’s Compositional Quality 
Scheme, and 


(b) The Miik Marketing Board’s Butterfat Testing Scheme. 


Although introduced separately, they now tend to overlap as far as fat content 
is concerned. Neither scheme covers milk retailed by the producer. 


The Joint Milk Quality Control Committee’s Scheme 

2. The Joint Milk Quality Control Committee was created by the dairying 
industry in the autumn of 1948, following a proposal by the Minister of Agricul- 
ture and Fisheries that the industry should carry a greater share of the responsi- 
bility for maintaining and improving the hygienic quality of the milk supply. 
The Franklin Working Party on Quality Milk Production, which reported in 
1953, outlined a scheme to improve the compositional quality of milk. They 
considered that the J.M.Q.C.C. would be a suitable body to implement the scheme, 
“especially if strengthened by the addition of representatives from the Research 
Institutes”. The J.M.Q.C.C. and its constituent bodies agreed to accept this 
additional responsibility and in October, 1956, they launched the Compositional 
Quality Control Scheme described in paragraph 4. 


3. The membership of the Committee comprises six representatives of the 
Central Milk Distributive Committee, four of the Milk Marketing Board and two 
of the National Farmers’ Union and they have recently been joined by the 
Director of the National Institute for Research in Dairying. There are also two 
technical members, selected annually from a Sub-Committee charged with advising 
the Committee on technical matters. The Ministry of Agriculture, Fisheries and 
Food send three observers to the Committee meetings and the Ministry of Health 
send one. The chairmanship of the Committee alternates annually between the 
producers’ and distributors’ representatives. Secretarial services are provided by 
the Milk Marketing Board. 


4. Under the Committee’s Compositional Quality Scheme, dairies test milk 
supplied to them for fat and s.n.f. content once a month. In October of each 
year, supplies with low average composition are divided into the following two 
categories, based on the previous twelve months’ performance : — 

Category 1—those with an average for the twelve monthly tests of less than 
3-1 per cent. fat and/or less than 8-4 per cent. s.n.f. 

Category 2—those whose average for the twelve months lies between 3-1 
and 3-29 per cent. fat and/or 8-4 and 8-49 per cent. s.nf. 


5. Category 1 producers are informed by letter that their results were so far 
below the required standard that they are being placed on a year’s probation 
and that if there is no improvement in the compositional quality of their supplies, 
there will be no option but to refer their case to the Milk Marketing Board who 
will consider cancelling their contracts. Category 2 producers are sent a different 
form of letter, advising them to make every effort to raise the compositional 
quality of their milk because any deterioration might lead to their being placed 
on probation in subsequent years. 


6. Although co-operation in this scheme by the buyer is voluntary, the milk 
of about 122,000 producers (i.e. virtually 95 per cent.) was covered during 1959. 
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The Milk Marketing Board’s Butterfat Testing Scheme 


7. In October, 1957, the Milk Marketing Board introduced a scheme designed 
to improve the fat content of milk. Under this scheme any producer whose milk, 
on the evidence of a minimum of ten out of twelve possible once-monthly tests, 
averages less than 3-3 per cent. fat is placed on a “ special testing list’. The list 
is drawn up in October of each year. Producers on the list have their supplies 
tested four times a month and, if the average of these four tests gives a fat 
percentage of more than 0-1 per cent. below 3:3 per cent. in the months 
September to Miarch, or more than 0-1 per cent. below 3-2 per cent. in the months 
April to August, deductions are made from the normal price paid to producers. 
These deductions are made at the following rates :— 





Price reduction per gallon 
Average fat content during month 


. September to April to 
Per cent. March August 
3-1 but below 3-2 2d. Nil 
32 0b4 Peres ia Ad. 1d. 
2°97. sat oe) 6d. | 2a: 
2° 0" os Se 29 8d. 3d. 
et seq et seq. 





8. At the end of a year on the special testing list, the average of the monthly 
averages of all tests made on each producer’s supply is calculated and, if this 
is 3-3 per cent. fat or above, the producer is removed from the list. 

9. All wholesale supplhes from producers are tested by the buyers of the 
milk, sampling and testing being a condition of the contract between the Board 
and the buyer. Where a buyer has no laboratory facilities, arrangements are 
made for samples from his supplies to be tested at another buyer’s laboratory. 
A number of liaison chemists are employed by the Board to help in maintaining 
uniformity in sampling and testing procedures and to investigate complaints 
from producers. 


SCOTLAND 

10. Of the three Milk Marketing Boards in Scotland; the Aberdeen and District 
Board and the North of Scotland Board—responsible for just over 600 and 400 
producers respectively—do not operate any form of compositional scheme. 

11. In January, 1955, the Scottish Milk Marketing Board, which is responsible 
for about 7,500 producers, introduced a scheme under which a deduction—varying 
with the time of the year—was made from the pool price for any month in 
which the fat content of a producer’s supply was below a pre-determined 
standard. In April, 1957, the rates of deduction were increased to the following 
levels at which they still operate :—- 





Price reduction per gallon 
Average fat content 
during month 





April, May February, August to 

Per cent. and June March, July January 
3-41 and above Ma ae a. Nil Nil Nil 
3°40-3-31... he aes = Nil Nil 1d. 
3*30-3'21 ... fs UG a 3d. Id. 2d. 
3:20-3:11... hl a be 14d. 2d. 4d. 
3:10-3:01... he sie ae 3d. 4d. 6d. 
3:00-2:91... uF sin Le 44d. 6d. 8d. 


et seq. et seq. 





12. The scheme covers about 91 per cent. of supplies in the Board’s area. 
All supplies within the scheme are tested once a week at the premises of the 
buyers of the milk and deductions are made, where necessary, on the average of 
the weekly tests. The remaining 9 per cent. of supplies cannot be tested regularly 
owing to lack of laboratory facilities in remote areas. 


NORTHERN IRELAND 


13. The Milk Marketing Board for Northern Ireland operates a “ Deficient 
Milk Scheme” under which producers supplying milk below 2:95 per cent. fat 
and/or 8-3 per cent. sn.f. are patd for all milk at a low rate—currently 9d. a 
gallon. The scheme, which is operated with the co-operation of the buyers of the 
milk, is based on routine testing of all producer’s supplies for both fat and s.n.f. 
at ten to fourteen day intervals. Any supply found on a routine test to be below 
the levels mentioned above is sampled and tested specially on the following day—a 
composite sample being taken from all churns. If this sample is also deficient, 
and there is no evidence of adulteration, a second special test is made three days 
later. If there is a further deficiency the producer is given fourteen days’ notice 
that price deductions will be made if there is no improvement. Once supplies 
are paid for at the lower rate, satisfactory tests on two consecutive days are 
required before the full price is restored. In any period of twelve months a 
producer is allowed only two periods of fourteen days during which the full price 
is paid for deficient milk. 
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Dairying industry, developments in 
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Definition of milk 
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England and Wales 
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Farm-bottled milk 
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—absolute standards for 
—abstraction of ... 
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